Electrical  World 

The  consolidation  of  Elictucal  Would  akd  EiroHm  and  Aiceucan  EiacniciAN. 


VoL.  XLVIII.  NEW  YORK,  DECEMBER  29,  1906.  No.  26. 


PUBLISHED  WEEKLY  BY  THE 

M  cGraw  Publishing  Company 

114  Liberty  Street,  New  York. 

Telephone  Call:  7605  Coetlandt.  Cable  Address:  Electrical,  New.York. 

Edited  by  T.  C.  Martin  and  W.  D.  Weaver. 

Chicago  Office . 1139  Monadnock  Block 

Philadelphia  Office . Real  Estate  Trust  Building 

Cleveland  Office . 101  s  Schofield  Building 

European  Office . Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 

TERMS  OF  SUBSCRIPTION. 

United  States,  Canada,  Cuba  and  Mexico . Per  year,  $3.00 

Foreign  Countries,  within  the  Postal  Union . $6.00 

as  shillings.  as  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  September, 
1904,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the  publishers. 

NOTICE  TO  ADVERTISERS. 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Saturday  of  the  same  week. 

Copyright,  1906,  by  McGraw  Publishing  Co. 

Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

Of  this  issue  of  the  Electrical  World  17,000  copies  are  printed. 
Total  circulation  for  1906  to  date,  979,000,  an  average  of  18,827 
per  week. 

NEW  YORK,  SATURDAY,  DECEMBER  29,  1906. 


CONTENTS. 

Editorial  .  *225 

Royal  Society  Medals  .  1228 

The  Effects  of  Municipal  Ownership  .  1228 

Lecture  on  Rotary  Converter  Sub-stations  at  Chicago .  1229 

Tax  on  Western  Power  Companies .  1229 

December  Meeting  of  the  Boston  Branch  A.  1.  E.  E .  1230 

.American  Production  of  Gas,  Coke,  Tar  and  Ammonia .  1230 

Engineering  Education  .  1230 

Radiation  from  Gas  Mantles .  1231 

Western  Power  Company  Operations  in  California .  1231 

Chicago  Traction  Report  .  >231 

Current  News  and  Notes .  1232 

Single-Phase  Light  and  Power  Plant  at  Belleville,  Ill .  *235 

A  Noteworthy  Example  of  Modern  Illuminating  Engineering .  1237 

Self-Exciting  Alternator  .  1238 

On  an  Approximate  Measurement,  by  Electrolytic  Means,  of  an  Elec¬ 
trostatic  Capacity  Between  a  Vertical  Metallic  Cylinder  and  the 

Ground.  By  A.  E.  Kennelly  and  S.  E.  Whiting .  1239 

Electrical  Ignition  in  Internal  Combustion  Engines. — III.  By  F.  W. 

Springer  .  1242 

Isolated  Electric  Plants  for  Country  Residences  and  Farms.  By 

Putnam  A.  Bates  .  **43 

The  Small  Central  Station  Problem .  1246 

New  Telephone  Patents  .  >248 

Letters  to  the  Editors: 

Racial  Engineering.  By  Filip  Freden .  1249 

Segregation  of  Foreign  Engineering  Societies.  By  J.  E.  Fries..  J249 
.Aluminum  and  Copper  Transmission  Lines.  By  J.  Edw.  Kamps..  1250 

Price  of  Tantalum  Lamps.  By  F.  W.  Willcox .  1250 

Digest  of  Current  Electrical  Literature .  1250 

Book  Reviews  .  >253 

Wheatstone  Bridge  and  Galvanometer  Set .  1254 

Largest  Producer  Gas  Pawer  Plant .  >254 

Motor-Generator  for  Electrochemical  Works  .  1255 

Transformer  Oils  .  *255 

Industrial  and  Commercial  Notes  .  1256 

General  News  .  1258 

Weekly  Record  of  Electrical  Patents .  I.S63 


Geological  Survey  Hydrographic  Work. 

We  noted  with  deep  regret  the  narrow-minded  and  petty  policy 
put  in  evidence  at  Washington  by  the  attack,  unfortunately 
successful,  on  the  last  appropriation  for  the  hydrographic  work 
of  the  Geological  Survey,  It  has  been  the  time-honored  policy 
of  the  pothouse  politicians  who  sniff  around  the  “pork  barrel” 
at  each  successive  session,  to  keep  in  so  far  as  they  are  able  the 
scientific  department  of  the  Government  upon  starvation  rations. 
What  has  mere  useful  knowledge  of  the  country’s  resources, 
or  the  advancement  of  the  individual  arts  got  to  do  with  the 
patronage  of  the  Steenth  Congressional  District,  anyhow.^  There 
are  no  jobs  for  heelers  made  available  and  there  are  no  grateful 
and  generous  “interests”  to  be  served,  so  the  appropriations  are 
cut  down  and  the  work  comes  to  a  halt.  The  whole  history  of 
the  scientific  branches  of  the  Government  service  is  a  tale  of 
niggardly  dealing  whenever  the  attention  of  the  wiser  states¬ 
manship  has  been  temporarily  diverted.  Eternal  vigilance  is 
the  price  of  existence  for  those  who  cannot  afford  to  support 
a  lobby.  At  the  time  of  the  last  appropriations  an  assault  by 
the  pork-loving  patriots  succeeded  in  cutting  down  the  provision 
for  hydrographic  work, from  $200,000  to  $150,000.  The  larger 
figure,  which  had  been  granted  for  the  four  previous  years,  was 
all  too  small  for  the  proper  pursuance  of  the  work  of  systematic 
gaugings,  and  the  reduction  necessarily  crippled  the  work  (jf  the 
section.  At  the  present  session  another  appropriation  is  due 
and  the  friends  of  organized  effort  in  developing  .American  re¬ 
sources  should  come  to  the  front  and  see  to  it  that  this  important 
branch  of  public  work  shall  be  adequately  endowed. 

An  accurate  knowledge  of  the  hydraulic  resources  of  the  coun¬ 
try  is  of  vast  importance  to  many  industries,  and  it  can  be  at¬ 
tained  only  by  the  systematic  and  continuous  study  that  can  be 
given  by  a  body  like  the  Geological  Survey.  The  value  of  a 
water  power  depends  on  conditions  of  flow  which  cannot  be  de¬ 
termined  by  casual  inspection  or  by  anything  less  than  long- 
continued  measurements.  The  prosperity  of  manufacturing  en¬ 
terprises  often  depends  upon  a  cheap  and  adequate  supply  of 
power,  and  uncertainty  in  this  particular  is  often  costly.  The 
great  irrigation  chemes  of  the  West  turn  upon  the  certainty  and 
availability  of  the  water  supply,  and  their  successful  outcome  is 
sometimes  closely  involved  with  the  concurrent  question  of  power 
supply  from  the  same  sources.  The  study  of  these  natural  re¬ 
sources  of  the  country  is  peculiarly  a  matter  for  Governmental 
action,  since  interstate,  and  indeed,  international,  questions  are 
often  involved,  and  because  desultory  efforts  made  by  individuals 
and  corporations  at  a  few  points  are  relatively  valueless.  Records 
of  flow  are  valuable  about  in  proportion  to  their  completeness 
in  time  and  localities.  The  variations  most  important  in  making 
a  permanent  investment  in  hydraulic  works  are  not  those  from 
month  to  month,  but  those  from  decade  to  decade.  A  power 
may  t>e  sufficiently  reliable  through  the  year  and  yet  be  subject^ 
to  fatal  deficits  in  occasional  dry  seasons.  One  could  make  a 
rather  cohsiderable  list  even  now  of  power  plants  which  have 
been  subjected  to  serious  loss  by  dependence  merely  upon  current 
data  concerning  the  flow.  As  time  goes  on  and  water  powers 
become  more  and  more  valuable,  the  need  of  exact  knowledge 
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of  the  relations  between  rainfall  and  flow  in  various  sections  of 
the  country  will  become  progressively  more  important,  and  the 
years  of  regret  will  be  bitterly  regretted. 


The  need  is  for  a  complete  exploration  and  study  of  the  great 
source  of  wealth  that  lies  in  the  flowing  streams — a  wealth  alike 
available  to  manufacture  and  to  agriculture.  Great  as  is  the 
capital  invested  in  hydraulic  power  plants  and  irrigating  systems, 
it  is  but  a  small  fraction  of  that  which  will  ultimately  be  required 
for  such  works.  The  most  surprising  feature  of  modern  power 
transmission  is  the  extraordinary  way  in  which  hydraulic  pos¬ 
sibilities  have  come  to  light  in  unexpected  places.  The  half  has 
not  been  told  of  the  wealth  that  is  thus  hidden  in  streams.  It 
is  as  proper  a  function  of  the  Geological  Survey  to  investigate 
this  subject  as  it  is  to  study  the  mineral  wealth  locked  up  in 
the  mountains  and  the  coal  measures.  The  thing  needed  is  a 
thorough  and  systematic  exploration  of  the  streams  of  the 
country  for  sources  of  power,  coupled  with  a  general  permanent 
system  of  gaugings,  kept  up  in  pursuance  of  a  regular  plan,  so 
as  to  give  data  for  accurate  judgment  of  the  permanence  and 
variations  of  flow.  It  is  a  large  task,  but  one  which  by  skillful 
management  can  be  carried  out  at  the  cost  of  a  very  small  per¬ 
centage  of  the  benefits  derived.  It  would  be  very  unreasonable 
to  expect  it  to  pay  for  itself  month  by  month,  since  continuity 
is  the  very  essence  of  its  value.  Yet  the  finding  of  a  single 
power  may  add  many  times  the  annual  cost  of  the  whole  service 
to  the  wealth  of  the  country,  and  the  checking  of  a  single  hy¬ 
draulic  blunder  may  save  as  much  more.  However,  short-sighted 
individual  effort  may  be,  it  is  certainly  *the  duty  of  the  Govern¬ 
ment  to  build  for  the  future — to  look  far  beyond  the  small  in¬ 
terests  of  the  hour — to  plan  for  the  nation  that  does  not  die  with 
the  generation  now  alive.  It  is  perhaps  one  of  the  inherent 
faults  of  a  republican  form  of  government  that  it  is  too  closely 
confined  to  temporary  policies  and  tends  to  small  if  not  to 
large  instabilities.  Yet  it  is  capable  of  consistent  evolution,  as 
some  of  the  larger  policies  of  the  founders  of  the  republic  bear 
witness.  It  rests  with  the  statesmen  of  wider  vision  to  suppress 
the  selfish  machinations  of  those  who  will  not  look  beyond  their 
private  interests,  and  to  teach  them  that  in  the  long  run  honesty 
is  the  best  policy,  and  that  the  path  to  oblivion  lies  through 
negligence  of  duty  to  the  people  at  large. 


Isolated  Plants  for  the  Country. 

The  article  in  this  issue  by  Mr.  Putnam  A.  Bates  brings  out 
very  forcibly  the  opportunities  and  advantages  that  a  private 
plant  offers  to  people  living  in  suburban  and  country  districts. 
What  he  says  about  the  present  internal  combustion  engine  and 
the  storage  battery  is  entirely  true,  and  their  use  for  just  such 
purposes  as  he  cites  is  rapidly  increasing.  From  the  point  of 
view  of  economy  and  usefulness  on  the  farm,  there  are  few 
establishments  where  the  isolated  electric  plant  would  not  prove 
an  economy.  Churning,  wood  cutting,  threshing,  cutting  and 
grinding  of  hay,  corn  and  grain  for  fodder  for  the  stock  and 
poultry,  can  be  done  by  electric  power.  The  difficulty  of  obtain¬ 
ing  farm  hands  and  of  providing  for  them  makes  the  machine 
which  can  be  satisfactorily  substituted  for  manual  labor,  a  great 
advantage.  The  practical  farmer  appreciates  the  good  things  of 
life  as  well  as  any  one  else,  but  he  sometimes  needs  to  have  the 
means  by  which  he  may  obtain  them  pointed  out  to  him,  for  his 
very  nature  and  his  mode  of  living  bring  him  very  little  in  touch 
with  the  industrial  world,  with  the  result  that  he  does  not  always 
realize  the  opportunities  which  lie  quite  within  his  grasp. 


The  suggestion,  therefore,  that  he  may  utilize  his  picturesque 
stream  and  ice  pond  for  a  water  power  with  which  to  generate 
electricity  for  both  power  and  lighting,  and  that  he  can  install  the 
machinery  to  do  this,  at  a  very  moderate  cost,  should  prove  an 
eye-opener  to  many  agriculturists.  The  country  estate  is  no 
longer  complete  unless  supplied  with  electric  current,  whether 
from  a  public  service  connection  or  from  a  private  plant.  The 
preference  of  course  should  be  given  to  the  one  which  figures  out 
as  the  more  profitable,  all  things  considered.  Mr.  Bates  divides 
into  three  distinct  classes  the  conditions  which  make  an  electric 
plant  desirable,  and  from  his  analysis  it  is  apparent  that  the  con¬ 
ditions  which  often  obtain  even  at  comparatively  small  country 
residences  would  justify  the  installation  of  an  isolated  plant. 
We  hope  to  see  a  good  deal  of  this  work  done  in  the  coming  year. 


Determination  of  Electrostatic  Capacity  by  Elec-  , 
TROLYTic  Means. 

Although  the  major  portion  of  those  who  deal  with  electricity 
in  its  various  phases  received  their  first  conception  of  the  mys-* 
terious  “substance”  in  its  state  of  rest  as  static  electricity,  and 
were  subsequently  instructed  concerning  electricity  in  motion  as 
current,  yet  the  fact  remains  that  many  electrical  workers  who 
are  well  versed  in  the  laws  relating  to  electricity  in  motion  have 
hazy  ideas  with  reference  to  electricity  at  rest.  The  explanation 
of  the  conditions  outlined  in  the  above  statement  may  be  found 
in  the  fact  that  in  most  practical  operations  the  static  effects  are 
relatively  small  in  comparison  with  the  so-called  dynamic  effects, 
and  sufficiently  accurate  results  are  obtained  by  ignoring  the 
presence  of  the  former.  It  is  well  known  that  every  charged 
conductor,  or  conductor  through  which  charges  are  being  con¬ 
veyed— that  is,  every  conductor  carrying  current — influences  by 
“static”  induction  every  other  conductor  in  the  neighborhood; 
but,  except  in  the  case  of  circuits  carrying  currents  alternating 
at  high  frequency,  the  static  effects  are  seldom  prominently  mani¬ 
fest,  and  rarely  is  any  attempt  made  to  determine  their  mag¬ 
nitude.  The  conditions  usually  existing  in  practical  installations 
are  such  that  specially  constructed  and  delicate  instruments  must 
be  used  for  ascertaining  the  magnitude  of  the  static  influence  of 
one  conductor  upon  another,  except  in  the  case  of  the  condenser, 
which  is  arranged  so  as  to  embody  the  maximum  of  static  induc¬ 
tion,  and  long-distance  transmission  circuits,  which  are  in  them¬ 
selves  a  special  form  of  condenser.  To  the  difficulty  in  meas¬ 
uring  the  value  of  the  static  effects  may  be  attributed  the  lack  of 
diffusion  of  information  concerning  the  electrostatic  phenomena 
in  ordinary  electrjeal  equipments. 


An  extremely  interesting  method  of  determining  the  electro¬ 
static  capacity  by  the  use  of  resistance  measuring  instruments  is 
described  in  an  article  by  Dr.  A.  E.  Kennelly  and  Mr.  S.  E. 
Whiting,  on  page  1230  of  this  issue.  The  authors  show  from 
mathematical  considerations  that  the  laws  relating  to  the  electro¬ 
static  capacity  of  a  condenser  are  similar  to  those  connected  with 
the  electric  conductance  beween  two  terminal  surfaces  of  any 
uniform  medium  which  might  be  substituted  for  the  dielectric  of 
the  condenser.  By  applying  the  information  gained  from  the 
above-mentioned  considerations,  it  is  possible  to  employ  a  geo¬ 
metrical  model  of  the  condenser  and  measure  its  conductance  and 
thereby  ascertain  the  capacity  of  a  condenser  whose  shape  and 
dimensions  are  such  that  the  mathematical  computation  or  the 
physical  measurement  of  the  actual  capacity  would  be  very  diffi¬ 
cult  Using  for  the  uniform  conducting  medium  a  copper  sul¬ 
phate  solution,  the  authors  made  careful  observations  of  the 
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conductance  of  models  corresponding  to  the  condenser  formed 
by  the  ground  and  the  vertical  antenna  in  wireless  telegraphy. 
The  fact  that  observations  made  upon  separate  models  when 
reduced  to  common  dimensions  are  consistent  among  themselves, 
combined  with  the  substantial  agreement  of  the  experimental 
results  with  calculations  made  with  certain  approximate  form¬ 
ulas,  indicate  that  the  method  possesses  considerable  practical 
value  when  used  with  discretion.  It  is  necessary  to  eliminate  the 
errors  introciuced  by  the  e.m.f.  of  polarization,  and  in  interpreting 
the  results  it  is  essential  to  know  the  relation  existing  between 
the  specific  conductivity  of  the  electrolyte  of  the  model  and  the 
specific  dielectric  capacity  of  the  actual  condenser.  Moreover, 
the  electrolyte  models  used  by  the  authors  afford  excellent  ana¬ 
logues  for  giving  physical  interpretations  to  mathematical  ex¬ 
pressions  for  representing  the  electrostatic  capacity  of  condensers 
having  irregular  dimensions  or  unusual  proportions. 


Light  and  Illumination. 

The  paper  on  this  subject  by  Dr.  C.  P.  Steinmetz,  read  before 
the  Illuminating  Engineering  Society,  and  abstracted  in  our  issue 
of  last  week,  contains  much  interesting  material  of  both  a  physio¬ 
logical  and  physical  character.  The  keynote  of  the  paper  lies  in 
the  contrast  between  mechanical  engineering  and  illuminating 
engineering.  In  mechanical  engineering  the  underlying  principles 
relate  to  statics,  dynamics  and  mechanics,  or  the  laws  of  the 
universe  external  to  man.  In  illuminating  engineering,  however, 
the  underlying  principles  are  both  physical  and  physiological. 
They  include  laws  of  the  action  and  behavior  of  the  human  eye. 
The  commodity  whose  business  it  is  for  illuminating  engineering 
to  administer  and  control  is  not  merely  radiant  energy,  but  the 
physiological  sensation  and  stimulus  of  light  as  perceived  by  the 
eye  in  the  presence  of  certain  types  of  radiant  energy.  Conse¬ 
quently,  a  student  of  the  science  relating  to  illuminating  engi¬ 
neering  must  include  physiology  and  opthalmology,  to  some  ex¬ 
tent  at  least,  in  his  studies.  Physiology  is  obviously  a  science 
of  enormous  importance  to  humanity.  It  is,  however,  not  yet  an 
exact  science.  That  is,  the  laws  of  physiology  are  seldom  known 
to  be  correlated  mathematically,  or  to  be  related  mathematically 
to  physical  and  chemical  laws.  There  can  be  no  doubt  that  such 
mathematical  relations  exist;  but  the  subject  of  physiology  is  so. 
intricate  and  recondite  that  there  has  not  yet  been  time  to  unravel 
its  numerical  relations.  All  the  exact  sciences  have  had  to  pass 
through  an  initial  stage  of  inexactness.  Chemistry  was  once 
blissfully  devoid  of  arithmetical  relations,  and  the  same  was 
originally  true  for  physics  and  mechanics.  The  more  difficult 
the  science,  the  longer  the  duration  of  the  inexact  stage  of  de¬ 
velopment.  Although  arithmetic  is  beginning  to  establish  lines 
of  advance  in  physiology;  yet  it  is  interesting  to  observe  how,  in 
regard  to  the  action  and  properties  of  but  a  single  organ — the 
human  eye— the  science  of  optics  brings  theoretical  quantitative 
relations  into  consideration;  while  the  art  of  illuminating  and 
technics  of  illuminating  engineering,  bring  practical  quantitative 
relations  into  consideration.  From  both  of  these  quantitative 
bases  the  arithmetic  of  the  physiology  of  the  eye  is  capable  of 
being  advanced. 

An  interesting  point  made  in  the  paper,  and  sustained  in  the 
discussion,  is  that  uniform  adequate  illumination  unaccompanied 
by  shadows,  is  neither  useful  nor  pleasing,  neither  grateful  nor 
comforting.  If  all  the  objects  in  a  room  happened  to  have  pre¬ 
cisely  the  same  color,  and  if  the  illumination  were  perfectly  dif¬ 
fused,  so  that  there  were  no  shadows,  the  objects  could  not  be 


distinguished  by  the  eye.  The  eye  requires  either  a  distinction 
in  the  color  of  an  object,  or  a  distinction  in  light  and  shadow, 
in  order  to  perceive  the  outlines  of  the  object  and  detach  it  from 
its  background.  Shadows  aid  the  eye  materially  in  recognizing 
and  distinguishing  objects  one  from  another.  Shadow  has  as 
normal  and  proper  a  function  in  the  sensation  of  light  as  has  dis¬ 
cord  in  sound  sensation,  hunger  in  feeding,  or  pain  in  feeling. 
It  is  only  excessive  shadows  which  are  unsuitable  and  unde¬ 
sirable.  A  single  naked  arc  lamp  in  a  room  with  poorly  reflecting 
walls  and  ceiling  gives  an  illumination  that  is  very  unpleasant, 
owing  to  the  sharp  contrasts  of  bright  light  and  deep  shadow. 
On  the  other  hand,  however,  a  room  lighted  solely  by  reflection 
from  walls  and  ceiling,  with  concealed  lamps,  and  nearly  perfect 
diffusion  of  light,  may  allow  of  easy  newspaper  reading  every¬ 
where,  yet  is  likely  to  give  a  feeling  of  uneasiness  from  an 
absence  of  shadows.  Human  eyes  have  been  accustomed  for  so 
many  thousand  years,  in  successive  generations,  to  sunlight  and 
moonlight,  with  their  accompanying  shadows,  that  a  shadowless 
environment  is  not  pleasing  to  mortals. 


Allusion  was  made  to  the  phenomenon,  first  recorded  by  Pur- 
kinje,  that  the  perceptibility  of  different  colored  illuminations 
varies  with  the  intensity  of  that  illumination.  When  a  red  and  a 
green  lamp  are  placed  side  by  side,  and  adjusted  by  the  observer 
in  their  immediate  neighborhood,  to  what  seems  equal  strengths, 
or  equal  luminous  intensities,  when  the  observer  walks  off  to  a 
considerable  distance,  the  green  light  looks  the  brighter,  and  he 
can  read  print  farther  off  with  the  green  light  alone  than  with 
the  red  light  alone.  Expressing  the  result  in  another  way,  when 
illumination  is  Very  feeble,  the  eye  is  most  sensitive  to  green 
light.  This  might  be  a  residual  trait  handed  down  from  our 
far  remote  ancestors  when  they  were  fishes,  since  the  color  which 
is  least  absorbed  by  salt  water,  or  the  color  which  is  farthest 
transmitted  in  feeble  intensity,  is  green.  Some  light  is  inci¬ 
dentally  thrown  by  the  paper  upon  the  disputed  question  as  to 
whether  the  bluish  mercury  arc  light  is  severe  on  the  eyes  of 
draughtsmen,  or  not.  Some  say  that  draughting  rooms  illumined 
by  mercury  arc  lamps  are  easy  to  work  in,  while  others  maintain 
that  such  rooms  overtask  the  eye.  It  seems,  from  what  is  stated 
in  Dr.  Steinmetz’s  paper,  that  the  iris  or  protective  diaphragm 
of  the  eye,  readily  responds  to  green  light  and  particularly  to 
light  of  yet  longer  wave  length,  such  as  red;  but  it  does  not 
respond  so  readily  to  shorter  wave  light,  such  as  blue.  The  eye 
cannot,  therefore,  easily  protect  itself  from  an  unduly  strong 
blue  light,  although  it  can  easily  protect  itself  from  green,  yellow 
or  red  light  If,  therefore,  drawings  are  illuminated  by  the 
bluish  light  of  the  mercury  arc,  the  effect  will  be  good,  and  not 
severe,  provided  that  the  intensity  of  illumination  be  moderate. 
If,  however,  the  intensity  be  too  high,  the  eye  may  be  fatigued 
because  of  being  unable  to  protect  itself  by  closing  down  the 
iris  diaphragm.  Here  again  the  habit  of  the  eye  towards  sunlight 
is  apparent  The  sun  does  not  give  us  a  copper-sulphate  blue 
illumination.  This  is  reserved  for  scenic  effects  in  melodrama. 
The  sun  gives  from  white,  which  holds  a  small  percentage  of 
blue  in  solution,  at  noonday,  down  through  yellows  and  greens 
to  red  at  dawn  or  sunset  The  eye  has  learned  to  stop  down 
through  its  iris  diaphragm  the  illumination  on  the  retina  in  these 
working  colors,  and  has  not  had  to  learn  such  adjustment  for  un¬ 
mixed  blue  light.  How  many  generations  of  living  indoors  ex¬ 
clusively  by  the  artificial  light  of  the  mercury  arc  type  would  be 
needed  to  acquire  the  full  automatic  protection  of  the  iris  to  this 
light,  it  is  unnecessary  to  speculate  upon. 
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Royal  Society  Medals. 


The  scientific  world  is  always  interested  in  the  medal  awards 
of  the  Royal  Society  because  of  the  eminence  of  the  men  who 
receive  them  and  also  because  of  the  eclat  of  the  accompanying 
ceremonies.  The  awards  were  made  this  year,  as  customary,  at 
the  anniversary  meeting,  which,  from  time  immemorial,  was  held 
on  St.  Andrew’s  Day.  The  unusually  brief  address  of  the  presi¬ 
dent,  Lord  Rayleigh,  touched  upon  the  work  done  in  the  multi¬ 
farious  branches  of  science,  and  contains,  as  one  would  expect 
from  such  an  authority,  characteristic  remarks  upon  contemporary 
work  in  mathematical  and  physical  science.  After  a  brief  com¬ 
ment  upon  a  solution  of  a  famous  problem  in  the  very  difficult 
branch  of  diffraction,  given  by  Sommerfeld,  he  encouragingly 
remarks  that  “we  are  not  to  despair  of  the  eventual  solution  of 
difficulties  that  may  be  too  much  for  ourselves.”  To  this  he  adds 
a  consideration  that  will  appear  quite  obvious  to  most  of  our 
readers,  viz. :  that  the  physicist  is  greatly  indebted  to  the  theorist 
and  mathematician ;  but  while  we  make  this  concession  very  will¬ 
ingly,  we  likewise  know  that  the  great  advances  have  been  made 
when  the  investigator  was  at  the  same  time  a  theorist  and  mathe¬ 
matician.  As  an  illustration  one  example  will  suffice,  irrespective 
of  Lord  Rayleigh  himself — Hertz,  who  w’as  able  to  wield  the 
heaviest  mathematical  panoply  without  inconvenience  and  at  the 
same  time  was  capable  of  the  infinite  patience  and  resourcefulness 
which  are  known  to  be  distinctive  characteristics  of  the  physicist. 

Of  the  Royal  Society  honors,  those  that  interest  us  most  di¬ 
rectly  are  the  Rumford  medal,  awarded  to  Prof.  Callendar,  for 
his  experimental  work  on  heat.  It  is  well  known  that  the  specific 
heat  of  water  is  not  absolutely  constant,  as  was  assumed  for  a 
long  time,  but  is  a  variable  quantity  that  has  given  rise  to  a  con¬ 
siderable  amount  of  theoretical  and  practical  trouble.  Prof.  Row¬ 
land  was  confronted  with  these  grave  difficulties  in  his  classic 
determination  of  the  mechanical  equivalent  of  heat ;  he  stated 
them  very  clearly  in  his  paper,  but  left  to  others  the  bother  of 
estimating  them  quantitatively.  The  bequest  was  not  by  any 
means  an  enjoyable  legacy,  but  rather  an  inheritance  bristling 
with  experimental  difficulties.  It  was  taken  up  by  Prof.  Callendar 
and  made  a  subject  of  careful  measurement  for  many  years  past 
with  the  result  that  we  now  know  the  variation  of  the  specific 
heat  of  water  between  the  useful  limits  of  o®  and  100“  C.  with  a 
high  degree  of  precision. 

It  is  pleasing  to  see  the  recognition  of  Prof.  Alfred  George 
Greenhill’s  work  in  the  domain  of  pure  mathematics  on  such  a 
memorable  occasion  as  this.  Prof.  Greenhill  is  well  known  to 
mathematical  readers  in  both  hemispheres  for  suggestive  papers 
on  pure  and  applied  mathematics  published  during  the  past  thirty 
years.  They  embrace  a  great  variety  of  mechanical  and  physical 
subjects,  and  also  a  treatise  on  hydromechanics  which  is  remark¬ 
able  for  the  originality  of  its  views  and  treatment.  Prof.  Green- 
hill  received  one  of  the  Royal  medals,  the  other  being  accorded 
to  Dr.  Dukinfield  Henry  Scott  for  investigations  in  connection 
with  fossil  plants. 

Of  the  seven  medals  awarded,  it  is  not  too  much  to  say  that 
the  one  which  will  prove  of  greatest  interest  to  scientific  readers 
is  the  Hughes  medal,  the  recipient  of  which  was  Mrs.  William 
E.  Ayrton.  It  is  a  very  unusual  thing  to  give  a  Royal  Society 
medal  to  a  lady — indeed  this  is  the  first  time  it  has  ever  been 
done — but  the  work  accomplished  by  Mrs.  Ayrton  on  the  physics 
of  the  electric  arc  has  shown  not  only  ability  of  the  first  order 
for  physical  investigation,  but  has  also  served  to  clear  up  tangled 
and  difficult  matters  in  connection  with  the  flow  of  current  in 
the  arc  and  has  harvested  at  the  same  time  a  great  number  of 
important  results  on  the  accompanying  luminous,  acoustical  and 
thermal  phenomena. 

While  Mrs.  Ayrton  is  honored  by  the  Royal  Society  of  London, 
it  may  not  be  out  of  place  to  say  that  another  lady — Madame 
Curie — contemporaneously  receives  the  highest  honors  of  the 
University  of  Paris.  For  her  paper  on  the  discovery  of  radium, 
she  received  the  degree  of  Doctor  of  Science,  the  highest  dis¬ 
tinction  in  the  academical  world;  and  on  the  tragic  death  of  her 
husband  was  appointed  to  succeed  him  in  the  Professorship  of 
Chemistry  in  the  old,  and  rightly  conservative,  Sorbonne,  an 
institution  founded  in  the  thirteenth  century  by  Robert  de  Sorbon. 


It  is  not  often  that  university  students  and  post-graduates  are 
called  upon  to  listen  to  a  lady  professor  expounding  the  newest 
discoveries  in  science  as  in  the  case  of  Madame  Curie ;  other 
instances,  however,  will  occur  to  the  thoughtful  reader.  Perhaps 
one  of  the  most  interesting  and  pathetic  is  that  of  the  beautiful 
and  celebrated  Maria  Agnesi  of  Milan,  who  replaced  her  father 
in  his  lectures  at  the  University  of  Bologna  in  mathematics,  when 
he  was  unable  to  meet  his  classes  by  reason  of  illness.  It  is  to 
the  mathematical  proficiency  of  this  lady  that  students,  of  analytics 
owe  the  curve  known  as  the  “witch”  of  Agnesi. 

The  Copley  medal  of  the  Society  was  awarded  to  Prof.  Metch- 
nikoff  for  his  services  on  pathology  and  zoology ;  the  Davy  medal 
to  Prof.  Rudolf  Fittig,  of  Strassburg,  for  his  work  in  organic 
chemistry;  and  the  Darwin  medal  to  Prof.  Hugo  de  Vries  for  his 
important  discoveries  in  connection  w'ith  the  manner  in  which 
new  races  of  organism  may  originate. 

It  is  interesting  to  remember  that  the  Rumford  medal  was 
founded  at  the  beginning  of  the  nineteenth  century  by  our  own 
countryman,  Benjamin  Thompson,  of  Rumford,  now  Concord, 
Mass.,  who,  after  his  extraordinary  work  in  Bavaria,  took  up  his 
residence  in  London,  and  there  founded  the  Royal  Institution. 
Contrast  with  this  act  of  the  ex-patriated  American  the  endow¬ 
ment  by  James  Smithson,  an  Englishman,  of  the  Washington  In¬ 
stitution,  which  bears  his  name,  and  which  has  done  so  much  for 
the  advancement  of  learning  in  the  United  States. 

The  Copley  medal  was  founded  in  1704  by  Godfrey  Copley, 
F.R.S.,  for  improving  and  extending  natural  knowledge.  Like 
the  Rumford  distinction,  it  was  thrown  open  to  the  whole  world, 
though  limited  to  the  physico-ciiemical  sciences. 

In  reviewing  these  awards  of  the  Royal  Society,  we  must  con¬ 
fess  to  a  lurking  apprehension  that  everything  is  not  quite  right 
with  the  views  put  forth  by  some  of  this  year’s  laureates  on  the 
divisibility  of  the  atom  and  the  astounding  orbital  capabilities 
attributed  to  the  ultimate  particle — the  corpuscle  of  Prof.  J.  J. 
Thomson.  Such  theories  may  commend  themselves  to  certain 
members  of  the  advanced  school  of  contemporary  physics,  but  it 
would  be  easy  for  a  phlegmatic  and  cool-blooded  critic  to  point 
out  difficulties,  gratuitous  assumptions  and  improved  points  that 
would  make  the  calm,  deliberate  thinker  say  festina  lente,  if  you 
please,  in  all  these  presumed  advances  in  the  philosophy  of  matter. 
The  slower  we  go  along  these  paths  of  uncertainty  and  obscurity, 
the  surer  will  be  the  progress  admitted  and  put  to  the  credit 
side  of  our  account  by  posterity;  and  the  nearer,  too,  will  we 
reach  to  a  clear  conception  of  that  long-guarded  mystery,  the 
nature  of  the  ultimate  particle  of  matter. 


The  Effects  of  Municipal  Ownership. 

• 

Mr.  A.  H.  Grant  lectured  last  week  before  the  Unity  Club,  of 
Montclair,  N.  J.,  on  the  failure  of  socialistic  methods  in  city 
government.  In  the  course  of  this  address  he  said : 

“In  spite  of  the  denial  of  thoroughgoing  Socialists,  the  owner¬ 
ship  and  operation  by  cities  of  traction,  telephone,  gas,  electric 
light  and  tv'ater  works  is  socialistic,  in  that  it  substitutes  collec¬ 
tivism  for  private  enterprise.  The  success  or  failure  of  such 
socialistic  methods  must  be  determined  by  a  comparison  as  to 
cost  and  results  with  similar  service  performed  by  private  enter¬ 
prise.  Such  a  comparison  shows  almost,  if  not  quite,  without 
exception  that  for  equally  good  service  the  cost  is  increased  by 
municipal  ownership.  As  a  matter  of  fact,  the  service  is  usually 
inferior,  in  spite  of  this  increased  cost. 

“Inferiority  of  service,”  he  said,  “is  due  chiefly  to  the  selecting 
of  municipal  employes  for  political  reasons  instead  of  for  their 
fitness  for  the  work  required,  the  short  tenure  of  office  of  the 
higher  officials  and  their  ignorance  of  the  details  of  the  work 
which  they  are  expected  to  supervise  and  direct  and  the  lack  of 
the  incentive  of  personal  gain  from  the  commercial  success  of 
the  undertaking. 

“As  the  political  future  of  these  higher  officials  depends  upon 
keeping  prices  down  they  do  not  scruple  to  attain  this  result  by 
allowing  the  works  to  deteriorate  without  making  adequate  allow¬ 
ance  for  depreciation.  They  fail  to  adopt  improved  machinery 
and  appliances,  while  by  skilful  bookkeeping  they  throw  upon 
the  tax  list  much  of  the  cost  of  renewals  under  the  guise  of 
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extensions,  together  with  the  charges  for  interest  on  bonds,  for 
legal  and  accounting  services,  for  damages  and  street  repairs ; 
in  fact,  everything  that  can  possibly  be  shifted  to  other  accounts. 

“This  has  resulted  in  a  material  increase  in  taxation  and  con¬ 
sequently  in  rents  and  other  prices,  thus  forcing  the  citizen  who 
^  does  not  use  electricity,  for  example,  to  pay  part  of  the  cost  of 
supplying  those  who  do.  On  the  other  hand,  opportunities  for 
graft  are  multiplied  and  it  becomes  easily  possible  for  the  un¬ 
scrupulous  officeholder  to  intrench  himself  in  power  by  making 
unwarrantable  concessions  to  the  department  employes.  In  this 
way  boss  rule  is  perpetuated  and  democratic  government  is  sup¬ 
planted  by  a  bureaXicracy  which,  because  of  the  large  number  of 
employes,  is  well-nigh  impregnable. 

“The  increased  taxes  and  rents  resulting  from  this  municipal 
ownership  put  at  a  commercial  disadvantage  the  manufacturers 
in  cities  where  this  form  of  socialism  is  prevalent,  and  make 
necessary  either  a  removal  to  some  other  locality  or  the  reduc¬ 
tion  of  wages  of  their  employes  to  compensate  for  the  increase 
in  their  cost  items,  so  that  while  city  employes  may/eceive  higher 
wages  than  they  could  under  private  ownership,  in  the  long  run 
the  money  to  pay  this  increase  comes  out  of  the  pockets  of  the 
wage  earners  who  are  not  thus  favored.  It  is  this  last  consid¬ 
eration  which  perhaps  more  than  any  other  caused  the  recent 
revolt  against  municipal  ownership  in  I^ndon.” 


Lecture  on  Rotary -Converter  Sub-stations  at 
Chicago. 

Mr.  R.  F.  Schuchardt,  engineer  of  electrical  construction  of 
the  Chicago  Edison  Company,  gave  an  illustrated  lecture  before 
the  electrical  section  of  the  Western  Society  of  Engineers  De¬ 
cember  21,  1906.  This  lecture  went  into  the  theory  and  under¬ 
lying  principles  of  the  instruments  and  apparatus  used  in  con¬ 
nection  with  a  system  of  rotary-converter  sub-stations  and  there¬ 
fore  does  not  permit  of  satisfactory  abstract.  A  curve  was  given 
showing  an  enormous  increase  in  rotary-converter  capacity  con¬ 
nected  to  the  Chicago  Edison  system  since  1900,  of  which  about 
25  per  cent  annually  was  due  to  increase  of  lighting  and  power 
business.  The  abnormal  increase  was  due  to  a  taking  on  of 
considerable  railway  load  for  various  street  and  elevated  railway 
companies.  The  company  had  three  miles  of  high-tension  under¬ 
ground  cable  supplying  sub-stations  in  1897  and  will  have  240 
miles  at  the  beginning  of  1907.  Pictures  of  a  number  of  sub¬ 
stations  located  in  the  basements  of  downtown  office  buildings 
were  shown,  it  having  been  the  policy  of  the  company  to  locate 
such  basement  sub-stations  at  frequent  intervals  in  the  down¬ 
town  district.  One  interesting  development  is  the  Plymouth  Place 
sub-station,  which,  besides  supplying  a  direct-current  lighting 
network,  also  has  railway  converters  in  it  for  supplying  the 
Chicago  City  Railway  downtown  lines.  The  speaker  announced 
an  advance  soon  to  be  made  in  the  construction  of  rotary-con¬ 
verters  of  large  size,  namely,  the  use  of  a  vertical  shaft  ma¬ 
chine,  thus  making  a  lighter,  more  compact  and  accessible  unit. 
In  the  discussion  which  followed  Mr.  P.  Junkersfeld,  electrical 
engineer  of  the  company,  being  asked  whaL  progress  had  been 
made  with  vertical  shaft  machines  in  this  country,  said  that 
the  designs  were  not  yet  entirely  completed.  It  was  hoped  to 
obtain  in  the  vertical  shaft  machine  something  which  would  be 
much  more  accessible  than  the  horizontal  shaft  rotary-converter 
of  large  size.  The  new  machine  would  be  of  the  “umbrella” 
type.  It  would  be  about  20  per  cent  lighter  than  horizontal 
shaft  machines  of  the  same  capacity. 

Mr.  E.  F.  Smith,  superintendent  of  sub-stations  of  the  Chicago 
Edison  Company,  presented  a  very  interesting  discussion  cover¬ 
ing  the  operation  of  sub-stations.  He  dwelt  on  the  importance 
of  brush  economy  on  rotary  converters.  He  said  the  cost  of 
maintaining  brushes  and  commutators  in  a  large  system  using 
rotary-converters  might  be  very  high.  The  cost  of  the  brush 
equipment  for  a  2,000-kw  rotary- converter  was  as  high  as  $180. 
A  2,000-kw  rotary-converter  has  430  brushes.  The  life  of  direct- 
current  brushes  obtained  in  practice  on  the  Chicago  Edison 
system  is  now  from  four  to  five  years.  Brushes  of  a  given 
polarity  must  be  adjusted  so  that  they  do  not  track  and  wear 


grooves  on  the  commutator.  A  brush  tension  of  from  1J/2  to  2 
lb.  per  brush  is  used,  depending  on  the  size  of  the  brush.  Brushes 
are  treated  by  being  boiled  in  dynamo  oil  for  an  hour  or  more. 
In  case  it  is  necessary  to  resurface  a  brush  with  sand  paper, 
only  one  brush  should  be  taken  at  a  time.  If  all  the  brushes  on 
the  machine  are  sandpapered  at  once,  excessive  wear  will  result. 
The  brushes  on  the  alternating-current  rings  are  retrimmed  about 
once  a  year,  and  are  staggered  to  prevent  wearing  grooves..  In 
discussing  the  starting  up  of  a  large  system  of  rotary-converters 
after  a  general  shutdown,  he  described  trials  which  had  been 
made  in  which  about  30,000  kw  capacity  in  rotary-converters 
had  been  started  in  a  few  minutes  from  a  s,ooo-kw  steam  turbine 
unit,  the  steam  turbine  having  been  slowly  brought  up  to  speed 
and  the  rotary-converters  keeping  in  synchronism  with  it. 


Tax  on  Western  Power  Companies. 


Mr.  F.  H.  Short,  of  Fresno,  Cal.,  has  come  East  to  represent 
the  interests  of  Western  electric  power  companies,  against  which, 
it  is  said,  certain  taxes  operate  unfairly.  The  principal  purpose 
of  Mr.  Short’s  trip  will  be  to  secure  for  the  San  Joaquin  Electric 
Power  Company,  of  which  he  is  attorney,  permission  to  use  the 
water  supply  of  streams  within  the  forest  reserves  without  the  im¬ 
position  of  a  tax  which  is  about  to  be  imposed  by  the  Interior 
Department.  This  tax  will  be  levied  as  a  part  of  the  general 
system  of  making  the  reserves  pay  for  the  expense  of  main¬ 
tenance  by  making  charges  against  all  who  use  them — lumber, 
stock  and  power  men  alike — but  it  is  proposed  to  assess  the  tax 
against  the  power  companies  in  proportion  to  the  total  electricity 
developed,  rather  than  in  proportion  to  the  benefit  received— an 
obviously  unfair  discrimination.  This  tax  will  also  be  opposed 
by  the  power  men  on  the  ground  that  as  far  as  they  are  concerned 
it  is  a  discrimination  against  Western  users  of  rivers  as  con¬ 
trasted  with  Easterners.  In  speaking  of  the  matter,  Mr.  Short 
said  in  a  recent  interview ; 

“The  question  raised  is  an  important  one,  both  to  the  electric 
companies  and  to  the  public.  It  will  take  a  great  deal  of  money 
to  develop  the  electric  power  available  in  this  State  and  the  im¬ 
position  of  a  tax,  which  may  be  increased  from  time  to  time, 
would  retard  investments  of  this  character  and  in  a  degree  in¬ 
terfere  with  the  sale  of  bonds.  The  electric  companies  would 
not  object  to  paying  for  any  materials  or  timber  obtained  or 
property  actually  occupied.  The  proposed  tax,  however,  goes 
farther  than  a  charge  for  the  increased  water  supply,  which  the 
conservation  service  of  the  Government  is  supposed  to  furnish. 
It  will  amount  to  a  direct  tax  upon  the  production  of  electric 
power  wherever  permits  are  held  in  the  forest  reservation, 
whether  much  or  little  of  the  water  is  obtained  from  these  sources 
or  not  and  whether  any  increased  flow  is  obtained. 

“From  the  point  of  view  of  the  public,  we  think  the  charge 
is  unequal  and  unjust.  The  rivers  of  the  East  and  Middle  West 
States  are  useful  to  the  public  almost  exclusively  for  navigation 
purposes.  They  are  improved  and  maintained  for  navigation 
at  the  expense  of  the  general  government,  of  which  we  pay  our 
part.  The  public  use  of  irrigation  and  the  development  of  elec¬ 
trical  power  will  be  the  principal  public  benefits  from  Western 
rivers.  The  reservoiring  and  diverting  of  the  water  for  irriga¬ 
tion  will  render  them  unfit  for  navigation  except  only  as  to  the 
principal  rivers  and  as  to  the  lower  portions  of  these  only,  so 
that  the  Government  will  not  be  justified  in*  developing  them 
beyond  these  lower  portions  for  navigation. 

“If  the  irrigators  are  required  to  reimburse  the  Government 
for  its  expenditures  in  their  behalf  and  the  electric  companies 
are  taxed  for  the  Government  service  in  the  forest  reservations, 
we  of  the  West  will  be  paying  and  returning  to  the  Government 
all  or  a  greater  part  of  the  expense  in  connection  with  Western 
rivers  and  at  the  same  time  paying  our  part  of  maintaining  the 
navigability  of  Eastern  rivers.  And,  of  course,  ultimately  this 
tax  would  become  a  part  of  the  cost  of  producing  electrical 
power  and  the  public  would  pay  most  of  it.  This  would  be  the 
same  as  if  boats  were  taxed  for  the  expenses  of  improving  nav¬ 
igable  rivers.  The  tax  would  necessarily  be  added  to  the 
freightage. 

“This  is  the  basis  of  the  policy  of  improving  the  rivers  at 
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national  expense.  Apparently  the  department  has  been  trying 
to  work  out  the  idea  of  making  the  forest  reservations  self-sus¬ 
taining,  which  is  all  well  enough  so  long  as  it  relates  to  the  sale 
of  timber  or  valuable  lands  permitted  to  be  acquired  or  used. 
But  when  it  comes  to  paying  the  expenses  of  maintaining  and 
improving  the  flow  of  rivers,  we  are  confronted  with  the  policy 
of  this  being  done  at  national  expense  where  the ,  rivers  are 
navigable  and  at  local  expense  where  they  are  devoted  to  the 
public  use  of  irrigation  and  the  development  of  electric  power. 
The  discrimination  would  be  clearly  unjust  a»  to  Western  in¬ 
terests  and  I  feel  confident  that  when  it  is  thus  understood  it 
will  not  be  carried  out. 

“The  electric  companies  build  free  roads  into  the  reservation, 
maintain  fire  breaks  and  assist  in  extinguishing  fires,  and  where 
reservoirs  are  constructed  regulate  the  flow  of  rivers,  diminish¬ 
ing  the  floods  and  increasing  the  flow  during  dry  seasons,  thus 
aiding  in  all  of  the  purposes  of  the  Government  and  increasing 
the  supply  of  water  for  irrigation.  The  power  is  also  used  for 
pumping  for  irrigation  and  will  be  very  extensively  used  for 
this  purpose  in  the  future.” 


December  Meeting  of  the  Boston  Branch 
A.  I.  E.  E. 


A  meeting  of  the  Boston  branch  of  the  American  Institute 
of  Electrical  Engineers  was  held  in  the  Lowell  Building,  Massa¬ 
chusetts  Institute  of  Technology,  on  Wednesday  evening,  De¬ 
cember  19,  Prof.  Clifford  presiding.  One  hundred  and  fifty-eight 
members  and  visitors  were  present.  The  Forest  Reserve  Bill 
now  before  the  Congress  was  brought  up  and  it  was  voted : 
In  view  of  the  all-important  influence  of  our  forests  upon  the 
relation  of  rainfall  to  runoff  and  upon  the  regularity  of  flow  of 
our  streams,  on  which  the  commercial  value  of  water  powers 
largely  depends ;  and  in  view  also  of  the  damage  which  may  be 
done ’by  floods  and  of  the  very  obvious  and  rapidly  increasing 
economic  importance  of  water  powers  to  the  community,  that 
the  chairman  and  secretary  be  instructed  to  address  an  appeal 
on  behalf  of  the  Boston  branch  of  the  American  Institute  of 
Electrical  Engineers  to  the  members  of  the  House  of  Repre¬ 
sentatives  from  Massachusetts  urging  them  to  petition  the  speaker 
without  delay  that  the  bill  now  pending,  known  as  House  Bill 
No.  13,  which  provides  for  the  establishment  of  the  Southern 
Appalachian  and  White  Mountain  Forest  Reserves  be  taken  up 
for  final  action  at  an  early  day  in  the  present  session. 

The  paper  of  the  evening  was  given  by  Walter  V.  Turner, 
mechanical  engineer  of  the  Westinghouse  Air  Brake  Company, 
on  “The  Development  of  the  Air  Brake  for  Steam  and  Electric 
Traction  Service.”  Mr,  Turner  traced  the  development  of  the 
air  brake'  from  its  earliest  form  to  the  most  improved  electro¬ 
pneumatic  type  in  use  at  the  present  time,  showing  it  to  be  one 
of  the  most  important  features  of  heavy  electric  traction,  and 
that  its  development  had  kept  pace  with  the  increase  in  weight 
and  speed  of  equipment. 

At  the  next  meeting  of  the  branch  Dr.  Charles  E.  Lucke,  of 
New  York,  will  present  a  paper  on  gas  engines. 


American  Production  of  Gas,  Coke,  Tar  and 
Ammonia. 

A  report  on  the  production  of  gas,  coke,  tar  and  ammonia -at 
gas  works  and  in  retort  coke  ovens  during  1905  has  been  pre¬ 
pared  by  Mr.  Edward  W.  Parker,  of  the  United  States  Geo¬ 
logical  Survey.  It  includes,  in  addition  to  the  statistics  of  the 
production  of  gas,  coke,  tar  and  ammonia  at  gas  works  and  in 
by-product  coke  ovens,  a  statement  of  the  production  of  the 
quantity  of  gas  and  tar  produced  at  water  gas  works  using  crude 
oil  for  enriching  purposes. 

The  total  quantities  of  these  products  in  1905  was  40,454,215,- 
132  cu.  ft.  of  gas  (not  including  that  lost  or  wasted),  5,751,378 
short  tons  of  coke,  80,022,043  gallons  of  tar,  46,986,268  gallons 
of  ammonia  liquor  (equivalent  to  22,455,857  pounds  of  anhydrous 
ammonia),  and  38,663,682  pounds  of  ammonia  sulphate,  against 


34,814,991,273  cu,  ft.  of  gas,  4,716,049  short  tons  of  coke,  69,- 
498,085  gallons  of  tar,  52,220,484  gallons  of  ammonia  liquor 
(equivalent  to  19,750,032  pounds  of  anhydrous  ammonia),  and 
28,225,210  pounds  of  ammonia  sulphate  in  1904.  The  total  value 
of  all  these  products  in  1905  was  $56,684,972  against  $5i,i57i736 
in  1904. 

Returns  were  received  from  477  oil  and  water  gas  producing 
companies,  and  these  show  that  the  total  production  of  water 
gas  in  1905  was  82,959,228,504  cu.  ft.  Of  this  quantity  5,547.- 
203,913  cu.  ft,  or  6.7  per  cent,  were  lost  by  leakage,  etc.,  leaving 
77412,024,591  cu.  ft  as  the  net  production  obtained  and  sold. 
As  the  quantity  of  gas  made  and  sold  at  coal  gas  and  by-product 
coke  oven  works  was  40,454,215,132  cu.  ft,  it  appears  that  the 
consumption  of  water  gas,  and  gas  made  from  crude  oil  was 
nearly  twice  as  much  as  that  made  from  coal.  It  also  appeals 
that  while  the  average  price  of  coal  gas  in  1905  was  81.4  cents 
per  1,000  cu.  ft.,  that  of  oil  and  water  gas  combined  was  a 
fraction  of  a  cent  in  excess  of  $i  per  1,000  cu.  ft.  Still  further 
comparison  shows  that  whereas  66  per  cent  of  the  production 
of  coal  gas  was  sold  as  illuminating  gas,  77  per  cent  of  the 
combined  production  of  oil  and  water  gas  ‘  was  used  for  this 
purpose. 


Engineering  Education. 


The  current  issue  of  Clarkson  Bulletin  contains  a  symposium 
on  “Education  and  the  Engineering  Professions,”  to  which  five 
members  of  the  faculty  of  the  ThomJts  S.  Clarkson  Memorial 
School  of  Technology  contribute.  One  of  the  papers  is  by  Dr. 
Byron  B.  Brackett,  professor  of  electrical  engineering,  who  dis¬ 
cusses  electrical  engineering  and  the  training  it  requires,  from 
which  we  quote  the  following  broad  and  common-sense  view  of 
one  phase  of  the  subject: 

“There  are  certain  broad  fundamental  principles  and  laws  of 
electrical  phenomena  and  their  application  which  only  a  very 
unusual  mind  can  deduce  from  its  experiences  in  practical  work. 
The  things  there  learned  are  disjointed  and  often  apparently  in¬ 
harmonious  facts.  One  should  begin  this  experience  with  a  pre¬ 
viously  acquired  general  and  most  comprehensive  view  of  the 
subject.  Only  through  such  a  preparation  can  the  variety  of 
concrete  facts  gathered  in  practical  work  be  welded  into  a  har¬ 
monious  whole,  and  thus  become  of  greatest  value  to  him  who 
possesses  them. 

“The  college  course  must  give  this  broad,  general  outlook  to 
the  students,  or  most  of  them  will  never  possess  it.  To  accom¬ 
plish  this  end  much  study  of  actual  apparatus  and  extensive 
laboratory  courses  are  needed,  but  the  object  of  this  experi¬ 
mental  work  is  primarily  to  develop  the  required  theories  and 
to  furnish  some  satisfactory  anchorage  for  such  theories.  Prac¬ 
tical  work  in  connection  with  school  training,  simply  because 
it  is  practical  work,  is  greatly  overestimated  by  the  public  at 
large  and  even  by  some  teachers  in  technical  and  engineering 
schools. 

“In  the  first  place  practical  training  in  actual  productive  oper¬ 
ations,  constructive  work  and  the  like,  can  be  given  with  much 
greater  efficiency  and  economy  of  time,  effort  and  money  outside 
of  schools.  Those  who  are  seeking  that  kind  of  training  alone 
should  not  enter  a  school  of  technology  of  collegiate  grade,  or 
the  engineering  department  of  our  American  colleges  and  uni¬ 
versities.  Only  those  who  desire  deeper  and  more  thorough 
knowledge  should  attempt  such  a  course. 

“In  the  second  place  the  college  course  should  aim  to  give  that 
kind  of  essential  knowledge  to  the  engineer  which  he  will  have 
most  difficulty  in  acquiring  or  augmenting  later  in  life.  If  atten¬ 
tion  is  directed  entirely  to  those  things  which  an  apprentice¬ 
ship  w'ould  teach  by  experience,  then  it  is  no  better  than  an 
apprentice  course  which  would  take  less  time  and  cost  much  less 
money.  To  give  a  large  portion  of  the  time  to  those  things  which 
will  be  most  easily  learned  at  the  very  beginning  of  later  work 
is  to  misdirect  the  student’s  effort,  and  lose  for  him  a  most 
precious  opportunity. 

“While  in  college,  therelore,  the  student  should  rise  in  some 
degree  to  this  broader  and  more  general  point  of  view.  He 
should  become  acquainted  with  the  methods  of  analysis  and  forms 
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of  reasoning  employed  to-day  by  the  greatest  minds  in  this  field 
of  work.  He  should  learn  to  read  and  to  understand  the  papers 
and  the  discussions  of  the  engineering  societies  and  scientific 
associations  of  electrical  workers,  to  read  and  to  understand  the 
articles  and  descriptions  published  in  the  best  engineering  jour¬ 
nals.  He  cannot  afford  to  spend  a  large  portion  of  his  time  in 
the  petty,  and  for  the  main  part,  superficial  observations  of  how 
to  make  wheels  and  armatures  go  around,  or  other  so-called 
practical  things.  These  are  all  very  good  in  their  proper  place 
and  to  some  extent  must  be  considered  in  any  case.  Neverthe¬ 
less  most  of  the  technical  work  and  instruction  of  a  sound  and 
thorough  engineering  course  must  be  laid  on  broader  and 
deeper  things,  things  of  worth  and  moment,  that  require  more 
mental  effort  and  result  in  greater  mental  development.” 


Radiation  from  Gas  Mantles. 


In  a  paper  read  before  the  York  meeting  of  the  British  Associa-' 
tion  for  the  Advancement  of  Science,  Mr.  James  Swinburne  dis¬ 
cussed  the  various  theories  which  have  been  proposed  for  ex¬ 
plaining  the  great  luminous  efficiency  of  the  gas  mantle.  The 
ordinary  explanation  of  the  high  efficiency  is  that  rare  earths  have 
a  property  of  selective  radiation,  in  virtue  of  which  they  send 
out  a  larger  proportion  of  their  radiant  energy  in  the  form  of 
light  than  do  ordinary  hot  bodies.  Mr.  Swinburne  states  that 
“the  rare  earths  also  suffer  from  ‘luminescence,*  which  may  be  a 
disease  of  its  own  account  or  a  symptom  of  catalysis  or  polariza¬ 
tion,  or  something.”  He  states  that  there  may  also  be  “all  sorts 
of  curious  things — such  as  resonance,  unstable  oxidation  and 
other  occurrences  whose  names  are  as  impressive  as  vague.” 
The  author  expressed  the  belief  that  the  simple  temperature  ex¬ 
planation  fits  the  phenomena.  “If  pure  thoria  has  low  emissivity 
it  will  rise  to  a  temperature  near  that  of  the  shell  of  flame  bath¬ 
ing  it  Having  low  emissivity  it  will  then  give  out  little  light, 
but  the  light  will  have  a  larger  proportion  of  visible  and  re¬ 
frangible  rays.  If  a  very  little  of  a  body  with  a  high  emissivity 
be  added  radiation  will  increase,  but  the  temperature  of  the 
mantle  will  fall  as  there  must  be  a  steeper  heat  radiation  to 
supply  it.  The  total  radiation  is  then  increased,  and  though  the 
proportion  which  is  luminous  will  be  diminished  the  total  light 
will  be  augmented.  Further  addition  to  the  emissive  substance 
increases  the  total  radiation  and  reduces  the  temperature  until 
the  light  given  is  less  even  than  with  pure  thoria.  Almost  any¬ 
thing  colored  increases  the  light  of  thoria  if  added  in  very  small 
quantities.  The  reason  why  ceria  is  used  is  not  that  it  has  any 
peculiar  radiating  qualities.  It  is  chosen  because  it  is  fairly  per¬ 
manent  at  the  high  temperatures  and  does  not  weaken  or  spoil 
the  thoria  mantle.  The  ceria  of  chemistry  books  is  white,  but 
the  ceria  of  commerce  is  yellow.  The  light  of  the  mantle  thus 
may  be  purely  that  due  to  a  hot  body  at  a  given  temperature* ; 
the  proportion  of  components  of  different  frequencies  being 
simply  that  due  to  the  temperature.  The  addition  of  a  little  more 
ceria  would  then  increase  the  emissivity  and  cause  greater  radia¬ 
tion,  and  a  fall  in  temperature,  so  that  the  light  would  decrease. 
A  decrease  of  ceria  would  diminish  the  emissivity  so  that  though 
the  mantle  became  hotter  it  would  radiate  less  of  all  wave  lengths. 

Western  Power  Company  Operations  in 
California. 

A  subsidiary  company  of  the  Western  Power  Company,  of  New 
Jersey,  with  headquarters  in  New  York,  which  is  in  charge  of 
much  of  the  California  work  for  that  company,  is  the  Great 
Western  Power  Company,  of  California.  Edwin  Hawley  is  presi¬ 
dent  of  both  companies.  It  is  proposed  to  enlarge  a  tunnel, 
driven  22  years  ago  by  Dr.  Pierce,  who  organized  the  Great  Bend 
Mining  Company  for  the  purpose  of  construcring  a  diverting  dam 
at  Great  Bend  and  conducting  the  entire  current  of  the  Feather 
River  through  a  tunnel  15,000  ft.  in  length  discharging  into  the 
lower  level  of  the  stream,  15  miles  away.  The  Great  Bend  Min¬ 
ing  Company’s  plan  embraced  the  diversion  of  Feather  River 
through  the  tunnel  and  to  allow  the  channel  where  it  passes 
around  the  horseshoe  bend  to  run  dry  and  allow  the  15  miles  of 
river  bed  to  be  prospected  for  the  deposits  of  gold  supposed  to 
lie  buried  in  the  sands.  The  funds  of  the  mining  company  were 


absorbed  before  the  ambitious  project  was  realized  and  the  work 
had  to  be  abandoned,  but  not  before  12,000  ft.  of  a  tunnel  through 
hard  granite  14  ft.  square,  had  been  excavated,  leaving  3,000  ft. 
at  the  lower  end  uncompleted.  No  corporation  with  sufficient 
capital  to  renew  operations  on  the  original  plan  and  complete  the 
design  appeared  until  the  Great  Western  Power  Company,  aban¬ 
doning  the  original  purpose  of  mining  in  the  channel,  proposed 
to  employ  the  stream  in  the  creation  of  hydro-electrical  energy. 
Work  has  been  quietly  proceeding  for  several  months. 

It  is  proposed  by  the  company  not  only  to  drive  the  tunnel 
through  to  the  bank  of  the  lower  stream  3,000  ft.  away,  but  to 
reconstruct  it  by  enlarging  the  dimensions  to  25  ft.  square  and 
to  concrete  the  walls  the  entire  length  so  as  to  allow  the  whole 
volume  of  the  Feather  River  to  flow  uninterruptedly  to  the  open¬ 
ing,  15,000  ft.  away,  and  discharge  with  a  head  of  500  ft.  The 
water  will  be  diverted  from  the  upper  river  by  a  dam  built  across 
the  canyon. 

The  power  plant  is  planned  ultimately  to  contain  120,000  hp 
altogether.  At  first  but  four  units  will  be  installed,  producing 
60,000  hp,  and  it  is  planned  to  have  them  in  operation  by  June, 
1908. 

The  wheels  will  be  of  the  Frances  type,  with  vertical  shafts  and 
with  the  generators  will  be  the  largest  ever  contracted  for. 
Water  wheels  with  shaft  and  generator  will  weigh  over  700,000 
lb.  each.  The  pressure  pipes  will  be  5  ft.  in  diameter.  From  the 
power  house  current  will  be  carried  on  transmission  lines  con¬ 
sisting  of  steel  towers,  seven  towers  to  the  mile.  The  elevation 
of  the  diverting  dam  at  the  upper  end  of  the  tunnel  will  be  1,000 
ft.  above  sea  level.  The  altitude  of  the  power  house  is  450  ft. 
Progress  on  tunnel  and  buildings  is  progressing  with  all  possible 
rapidity,  some  400  men  now  being  employed  besides  a  large  num¬ 
ber  of  teams.  It  is  the  intention  of  the  company  to  furnish  power 
only  ill  large  amounts,  and  to  lease  the  general  business  of  sup¬ 
plying  smaller  services  to  others.  It  is  expected  that  transmission 
will  be  effected  to  San  Francisco,  from  which  the  plant  is  about 
175  miles  distant. 


Chicago  Traction  Report. 


The  report  submitted  Dec.  10  to  the  Chicago  Council,  giving 
an  estimate  of  the  total  value  of  the  properties  of  the  Chicago 
City  Railway  and  Union  Traction  Companies,  is  a  model  of 
what  an  engineering  report  should  be  when  made  to  an  audi¬ 
ence  such  as  that  to  which  it  is  addressed.  The  text  is  very 
brief  considering  the  extent  and  complexity  of  the  work  to 
which  it  relates,  and  there  is  little  discussion  of  details.  The 
greater  part  of  the  report  consists  of  condensed  statements  of 
the  methods  employed  of  the  valuation  of  the  tangible  and  in¬ 
tangible  properties  of  the  companies,  with  reasons  supported  by 
legal  advice  where  the  views  of  the  committee  did  not  coincide 
with  those  of  the  companies.  Many  of  the  problems  encoun¬ 
tered,  such  as  those  connected  with  the  value  of  the  franchises, 
cable  properties,  paving  traffic  arrangements  with  other  com¬ 
panies,  etc.,  were  highly  complicated  and  doubtless  received 
months  of  consideration  by  the  commission,  but  the  report  con¬ 
fines  itself  to  a  statement  of  the  principles  upon  which  the  final 
valuation  of  these  items  was  based. 

The  immense  amount  of  work  performed  by  and  for  the  com¬ 
mission  in  the  preparation  of  its  report  is  indicated  by  the  staff 
working  under  its  direction.  The  commission  consisted  of  Mr. 
B.  J.  Arnold,  Prof.  M.  E.  Cooley  of  the  University  of  Michigan, 
and  Mr.  A.  D.  DuPont,  formerly  General  Manager  of  the  Detroit 
electric  traction  system.  The  organization  of  the  staff  working 
under  the  commission  was  as  follows :  Engineer-in-chief,  Mr. 
George  Weston;  statistician,  Mr.  J.  C.  Nealy,  and  the  following 
departments:  Track  and  paving,  3  engineers  and  10  assistants; 
overhead  work,  tools  and  supplies,  i  engineer  and  4  assistants; 
underground  conduit  and  cable,  i  engineer  and  3  assistants ; 
rolling  stock,  2  engineers  and  3  assistants;  power  plants,  build¬ 
ings,  machinery,  etc.,  l  engineer  and  13  assistants;  intangible 
values,  2  engineers  and  3  assistants;  i  draughtsman  and  4  as¬ 
sistants;  furniture,  2  experts;  horses,  3  experts;  real  estate,  2 
experts.  *  In  addition  to  the  above  force,  the  executive,  auditing 
and  stenographic  departments  of  the  Arnold  Company  were 
largely  utilized  in  preparing  the  valuations. 


ELECTRICAL  WORLD 


CURRENT  NEWS  AND  NOTES. 


"ETERNAL  LIGHT’’ — Mr.  Thomas  R.  Watson,  city  clerk 
of  Passaic,  N.  J.,  has  sent  to  Mr.  Edison  the  record  of  an 
Edison  incandescent  lamp  in  his  office.  It  has  just  been  removed 
from  the  socket  in  which  it  had  been  burning  for  thirteen  years. 
After  all,  the  old  carbon  filament  lamp  had  virtues.  It  is  thought 
this  is  about  the  record  for  longevity. 

GENERAL  ELECTRIC  STRIKE  ENDED.— The  strike  of 
the  Industrial  Workers  of  the  World  at  the  works  of  the  Gen¬ 
eral  Electric  Company  in  Schenectady  was  declared  off  on  Dec. 
20.  The  company  did  not  recede  from  its  position  regarding  the 
three  discharged  draughtsmen,  which  was  the  cause  of  the 
strike,  and  they  will  not  be  reinstated.  The  company  will  re¬ 
employ  practically  all  of  the  men  who  were  out  on  strike,  and 
in  so  far  as  is  consistent  with  the  interests  of  the  company  will 
give  the  men  their  old  jobs.  The  strikers  agree  to  in  no  way 
annoy  the  men  at  work. 


VERMONT  AND  NEW  HAMPSHIRE  INDEPENDENT 
TELEPHONE  ASSOCIATION. — The  fourth  convention  of  the 
Vermont  and  New  Hampshire  Independent  Telephone  Asso¬ 
ciation  will  be  held  at  Bradford,  Vt,  January  8,  1907.  After  the 
business  meeting  a  number  of  gentlemen  from  other  States  will 
give  interesting  and  instructive  talks  on  the  independent  tele¬ 
phone  situation  in  various  parts  of  the  United  States.  A  banquet 
will  be  served  to  the  members  and  friends  of  the  association  at 
Hotel  Low  in  the  evening.  Mr.  G.  W.  Buzzell,  of  St.  Johns- 
bury,  Vt.,  is  secretary  of  the  association. 

TELEPHONY  IN  INDIANA. — The  following  data  is  a  com¬ 
pilation  of  the  tax  reports  of  the  Independent  Telephone  Com¬ 
panies  of  Indiana  to  the  state  and  county  officials.  Exclusive  of 
those  controlled  by  the  Bell,  351  companies  report  direct  to  the 
auditor  of  the  state,  while  a  number  of  systems  owned  by  indi¬ 
viduals  are  reported  locally  for  taxation.  The  increase  for  1906 
over  1905  is  also  given,  as  follows:  1906 — Number  of  subscribers, 
182,180:  capital  stock  issued,  $9,756,480;  bonds  outstanding,  $4.- 
824,152;  total,  $14,580,632.  Increase  over  1905 — Number  of  sub¬ 
scribers,  37,150;  capital  stock  issued,  $1,888,263;  bonds  outstand¬ 
ing,  $1,086,495;  total,  $2,964,758. 

CASTAWAY  ON  MIDWAY.— On  September  15,  1906,  the 
Pacific  Mail  Company’s  steamer  Mongolia,  on  her  way  from 
Yokohama  to  San  Francisco,  ran  on  the  reef  at  Midway  Island. 
The  .\merican  Pacific  cable  lands  at  this  lonely  spot.  The  only 
inhabitants  are  20  employes  of  the  Commercial  Pacific  Cable 
Company,  who  operate  the  cables,  and  a  company  of  United 
States  Marines,  who  guard  the  cables  and  residents  from  pirates. 
The  island  is  very  dangerous  to  approach  at  any  time  and  the 
Mongolia  struck  at  10  o’clock  at  night.  The  wrecked  passengers 
were  cared  for  by  the  cable  staff,  who  did  everything  possible 
to  make  them  comfortable.  To  show  their  appreciation  of  the 
kindness  extended  to  them,  the  saloon  passengers  presented  the 
staff  with  a  beautiful  silver  cup.  It  will  be  remembered  that 
Mr.  George  G.  Ward,  vice-president  and  general  manager  of 
the  cable  company,  his  wife  and  daughter,  were  among  the  pas¬ 
sengers.  The  inscription  on  the  cup  reads:  “From  the  saloon 
passengers  of  steamship  Mongolia,  who  were  wrecked  at  Midway 
Island.  15th  September,  1906.  as  a  token  of  gratitude  to  the 
members  of  the  Commercial  Pacific  Cable  staff,  who  so  willingly 
catered  to  their  comfort  until  relieved  September  23,  1906.” 

R.4ILR0.1D  ACCIDENTS. — The  Interstate  Commerce  Com¬ 
mission  in  its  report  on  railroads  remarks :  “In  the  matter  of 
long  hours  the  accident  reports  have  shown  instances  of  evem 
W’orse  conditions  than  existed  in  former  years.  In  the  item 
of  passengers  killed  in  collisions  and  derailments  the  record 
for  1906  is  not  so  bad  as  that  of  1905.  This  is  a  cause  for  grati¬ 
fication  ;  but  the  only  real  indication  of  the  figures  is  that  the 
number  and  severity  of  great  disasters  has  diminished.  The 
cost  of  collisions  as  reported  by  the  companies,  excluding  dam¬ 
ages  to  property  and  indemnities  paid  to  or  on  account  of  persons 
killed  or  injured,  is  $10,659,189.  nearly  a  million  dollars*greater 
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than  in  1905.  The  statistical  tables  only  serve  to  confirm  the 
serious  and  pressing  character  of  the  three-fold  problem  which 
has  been  made  the  chief  feature  of  this  department  of  the  last 
two  or  three  annual  reports :  ( i )  The  investigation  of  accidents ; 
(2)  the  requirement  by  law  that  the  block  systems  shall  be 
used  on  passenger  lines,  and  (3)  the  regulation  by  Government 
authority  of  the  evil  of  overwork  by  trainmen,  signalmen  and 
telegraph  operators.” 

MR.  B.  J.  ARNOLD  has  been  appointed  chairman  of  the  board 
of  supervising  engineers  to  deal  with  the  Chicago  traction  situa¬ 
tion,  and  also  chief  engineer  of  the  work  of  construction.  The 
salary  fixed  is  $30,000  per  year,  or  $15,000  for  each  of  the  posi¬ 
tions.  The  Chicago  newspapers  comment  most  favorably  on  the 
selection  of  Mr.  Arnold  for  these  important  posts.  The  Chicago 
Evening  Post  in  an  editorial  entitled  “Bion  J.  Arnold’s  Service,” 
says:  “Men  mean  more  than  measures  in  a  democracy.  Thus 
the  association  of  Mr.  Bion  J.  Arnold  with  the  traction  agree-, 
ment  gives  that  document  a  trustworthiness  that  cannot  be  denied 
by  the  most  maudlingly  suspicious  seeker  after  ‘joker’  clauses. 
Mr.  Arnold  has  been  to  Chicago’s  transportation  what  Mr.  Burn¬ 
ham  is  going  to  be  to  Chicago’s  civic  beauty.  He  is  at  the  head 
of  his  profession,  and  he  has  turned  his  talents  toward  the  service 
of  his  fellow’citizen.  Not  only  as  an  engineer  but  also  as  a  man 
he  has  always  had  some  measure  of  that  wonderful  faith  which 
the  people  bestow  so  lavishly  upon  Theodore  Roosevelt.  It  is 
beyond  words  good  that  the  presence  of  such  a  man  gives  the 
public  every  assurance  that  both  parties  to  the  traction  bargain 
are  acting  in  unquestionable  good  faith.” 

CENTRIFUGAL  ELECTRICAL  POTENTIALS.— Proi.  E. 
F.  Nichols,  of  Columbia  University,  has  contributed  to  Physical- 
tsche  Zeitschrift  a  report  of  a  series  of  experiments  undertaken 
to  determine  whether  in  the  transfer  of  electricity  through  metals 
the  positive  ions  are  free  and  the  negative  fixed,  the  negative 
free  and  the  positive  fixed,  or  both  the  positive  and  the  negative 
ions  are  free  to  move  in  opposite  directions.  The  experiments 
were  performed  with  an  aluminum  disc  21  cm.  in  diameter  and 
4  mm.  thick  driven  at  a  speed  of  100  r.p.m.  Under  these  con¬ 
ditions  there  should  be  produced  between  the  center  and  the 
rim  of  the  disc  an  e.m.f.  of  10*  volts  if  the  negative  ions  are 
thrown  outward  by  the  centrifugal  force  and  lo'*  if  the  positive 
10ns  are  thus  moved.  Special  precautions  were  taken  to  eliminate 
possible  rotational  e.m.f’s  due  to  the  presence  of  the  earth’s 
magnetic  field  and  other  causes.  Since  no  e.m.f.  having  the 
magnitude  of  io‘®  volts  was  observed,  the  author  concludes  that 
the  positive  ion  is  at  least  not  the  sole  conveyor  of  the  electricity. 
The  instruments  and  adjustments  were  not  sufficiently  sensitive 
to  detect  an  e.m.f.  as  small  as  10*  volts,  so  that  no  conclusions 
were  drawn  as  to  the  part  played  by  the  negative  ion  alone  or 
in  combination  with  the  positive  ion. 

SAN  FRANCISCO  WORLD’S  FAIR.— The  project  of  holding 
a  world’s  exposition  in  San  Francisco,  commemorative  of  the  dis¬ 
covery  of  the  Pacific  by  Balboa,  has  taken  definite  shape  in  the 
incorporation  of  a  company  with  an  authorized  capital  of  $5,000,- 
000.  The  exposition  will  also  celebrate  the  completion  of  the 
Panama  Canal.  The  scope  of  the  exposition  includes  the  pro¬ 
motion  of  interest  in  the  arts  and  sciences  through  the  medium  of 
a  great  exposition,  as  well  as  interest  in  manufactures,  the  culti¬ 
vation  of  the  soil,  working  of  the  mines,  preservation  of  the 
forests,  and  the  taking  of  products  from  the  sea.  “To  promote 
and  encourage  libraries,  historical  researches,  sciences,  informa¬ 
tion  and  skill  among  the  learned  professions,  and  the  establish¬ 
ment  of  museums,  aquaria,  art  galleries,  libraries,  places  of  amuse¬ 
ment  and  recreation,  and  the  erection  of  monuments  in  com¬ 
memoration  of  historical  events  or  periods,”  are  among  the  other 
objects  of  the  association.  The  company  is  to  be  known  as  “The 
Pacific  Ocean  Exposition  Company,”  and  of  its  $5,000,000  capital 
$14,000  has  been  subscribed  by  the  following  board  of  directors: 
R.  B.  Hale,  I.  W,  Heilman,  Jr.,  William  F.  Herrin,  Rufus  P. 
Jennings,  Homer  S.  King,  Hartland  Law,  William  A.  Magee,  J. 
Martin,  W.  H.  Metson,  Percy  T.  Morgan,  Charles  R.  Beitler, 
Henry  T.  Scott.  Frederick  W,  Sharon,  Harry  L.  Tevis,  Fred 
Tillmann. 
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THE  WIRELESS  CONFERENCE.— hccoxAing  to  cable  ad¬ 
vices  from  London,  the  discontent  felt  in  Great  Britain  over  the 
wireless  telegraphy  convention  still  prevails,  and  has  resulted 
in  the  appointment  of  a  select  committee  of  the  House  of  Com¬ 
mons  to  make  a  full  inquiry. 


ANAESTHETIC  ELECTRICITY.— li  is  stated  that  Prof 
Leduc,  of  Nantes,  gave  a  demonstration  at  the  Beaujon  Hos¬ 
pital  before  Dr.  Tuffier  of  his  method  of  utilizing  electricity  as 
an  anaesthetic.  Experiments  were  made  upon  animals  and  were 
absolutely  successful.  At  the  close  of  his  demonstration  the  pro¬ 
fessor  was  warmly  congratulated  by  those  present. 


LONDON  POWER. — It  is  cabled  from  London  that  the  text 
of  the  bill  was  published  last  week,  which  is  aimed  against  the 
London  County  Council  power  scheme  and  seeks  to  unite  the 
thirteen  separate  companies  now  supplying  electricity  to  Lon¬ 
don,  with  a  capital  of  thirteen  millions  sterling.  The  bill  offers 
cheaper  maximum  rates  and  will  allow  any  new  company  to  join 
the  combination  on  stated  terms. 


YALE  NIGHT  CLASSES. — It  is  announced  that  beginning 
with  next  term  the  Yale  Scientific  School  will  give  a  series  of 
courses  for  workingmen,  either  free  or  for  payment  of  a  nom¬ 
inal  fee.  The  courses  will  comprise  twenty  exercises  of  four 
hours  a  week  in  the  evening  on  practical  electricity,  mechanical 
drawing,  machine  designing,  steam  and  the  steam  engine.  In 
the  courses  both  employers  of  labor  and  the  trades’  councils  will 
be  asked  to  co-operate. 


CUBAN  COMMERCIAL  CABLE. — Governor  Magoon,  of 
Cuba,  has  signed  a  decree  which  will  become  operative  on  Jan¬ 
uary  10,  permitting  the  Commercial  Cable  Company,  of  Cuba, 
to  land  cables  from  Key  West.  This  permission  is  given  for 
an  indefinite  >period,  but  is  not  to  be  construed  as  the  granting 
of  a  monopoly.  The  Cuban  Government  reserves  the  right 
to  suspend  the  permission  or  to  take  possession  of  the  installa¬ 
tion  whenever  it  may  deem  such  action  necessary  for  the  pro¬ 
tection  of  public  interests. 


MORE  POWER  FROM  CHICAGO’S  DRAINAGE  CANAL. 
— President  R.  R.  McCormick,  of  the  Drainage  Canal  Trustees 
of  Chicago,  has  announced  that  the  trustees  will  attempt  to  get 
the  necessary  legislation  at  the  next  Illinois  General  Assembly  to 
build  a  new  power  plant  below  Joliet.  The  plan  involves  the 
removal  of  the  dam  of  the  Economy  Light  &  Power  Company 
at  Jackson  Street,  Joliet,  and  the  purchase  or  condemnation  of 
that  company’s  property.  The  trustees  are  now  completing  a 
20,000-hp  plant  at  Lockport  above  Joliet. 


AN  UNCONSTITUTIONAL  TAX.— It  is  interesting  to  note 
that  the  Supreme  Court  of  Georgia  has  declared  that  the  “occu¬ 
pation  tax’’  of  the  general  tax  act  of  1902  is  unconstitutional. 
The  decision  was  rendered  as  the  result  of  proceedings  insti¬ 
tuted  by  the  Southern  Bell  Telephone  &  Telegraph  Company  by 
which  that  corporation  resisted  the  collection  of  $30,000  taxes 
under  the  operation  of  the  act.  In  addition  to  a  direct  loss  of 
this  amount  to  the  State,  there  is  a  loss  of  $150,000  in  revenue 
as  a  result  of  the  decision,  which  will  prevent  the  collection  of 
the  tax  from  all  other  corporations. 


GOVERNMENT  CHAPELS. — An  inquiry  was  recently  sub¬ 
mitted  as  to  whether  light,  heat  and  power  could  be  furnished 
the  new  chapel  recently  dedicated  at  Governor’s  Island,  New 
York  harbor.  It  has  been  decided  by  the  War  Department  that 
the  chapel,  while  erected  and  maintained  by  Trinity  Parish, 
comes  under  the  heading  of  public  buildings.  The  Government 
provides  quarters  for  the  clergyman  at  Governor’s  Island  and 
it  is  held  that  the  chapel  building  may  be  heated  and  lighted, 
as  are  buildings  which  are  erected  by  the  Government  for  chapel 
purposes.  General  F.  D.  Grant,  commanding  the  Department 
of  the  East,  it  is  held,  has  the  authority  to  prescribe  the  amount 
of  fuel  and  electric  current  which  should  be  furnished  to  the 
Governor’s  Island  chapel. 


A  DEBATER  WANTED. — It  is  proposed  to  have  a  debate 
at  the  coming  convention  of  the  Electrical  Salesmen’s  Associa¬ 
tion  in  Chicago  in  January,  on  the  question  “Resolved,  that  the 
salesman  is  a  more  important  factor  in  the  sale  of  goods  than 
his  house.”  Needless  to  say  there  are  plenty  of  members  who 
will  take  up  the  affirmative  side  of  the  question,  but  it  is  desired 
to  get  some  able  talent  on  the  negative ;  and  volunteers  or  sug¬ 
gestions  for  possible  speakers  on  this  subject  are  invited  by  Mr. 
C.  A.  S.  Howlett,  chairman  of  the  committee,  who  can  be  ad¬ 
dressed  care  of  the  Western  Electric  Company,  Chicago. 

A.  I.  E.  E.  MEETING. — The  212th  meeting  of  the  American 
Institute  of  Electrical  Engineers  will  be  held  in  the  Assembly 
Room  of  the  New  York  Edison  Company,  No, '44  West  Twenty- 
seventh  Street,  New  York  City,  Friday,  December  28,  at  8.15 
p.m.  Mr.  Ray  P.  Jackson,  electrical  engineer  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pittsburg,  will 
present  a  paper  entitled  “Recent  Investigation  of  Lightning 
Protective  Apparatus.”  The  paper  will  be  discussed  by  the  fol¬ 
lowing  members  of  the  Institute:  Charles  P.  Steinmetz,  Frank 
G.  Baum,  Harold  W.  Buck,  Ralph  D.  Mershon,  Percy  H. 
Thomas,  David  B.  Rushmore  and  H.  B.  Alverson. 


TWAIN  AT  THE  TELHARMONIUM.-Lzst  week  Mark 
Twain  visited  the  Cahill  telharmonium  plant,  on  upper  Broad¬ 
way,  New  York,  and  heard  the  music  through  a  “singing  arc” 
as  well  as  by  the  telephone.  He  was  greatly  pleased  and  re¬ 
marked  :  “The  trouble  about  these  beautiful  novel  things  is 
that  they  interfere  so  with  one’s  arrangements.  Every  time  I 
see  or  hear  a  new  wonder  like  this  I  have  to  postpone  my  death 
right  off.  I  couldn’t  possibly  leave  the  world  until  I  have  heard 
this  again  and  again.  If  a  great  princess  marries,  what  is  to 
hinder  all  the  lamps  along  the  streets  on  her  wedding  night 
playing  that  Lohengrin  wedding  march  together?  Or  if  a  great 
man  dies  here — I,  for  example — they  could  all  be  tuned  up  for 
a  dirge.” 


TELEPHONE.  ON  LONG  ISLAND.— Tht  extension  of  tel¬ 
ephony  all  around  Greater  New  York  is  as  striking  as  its  prog¬ 
ress  within  the  city.  The  telephone  is  now  being  used  as  an 
index  of  the  growth  (either  in  population  or  progressiveness) 
of  Long  Island.  Two  or  three  years  ago  all  of  Oyster  Bay’s 
telephone  service  was  handled  by  one  young  woman.  Of  night 
service  there  was  none.  Now  five  young  women  are  kept  con¬ 
stantly  busy  during  the  day  and  two  at  night,  even  when  the 
President  is  not  at  home.  Huntington,  a  village  eight  miles 
from  Oyster  Bay,  handled  all  the  telephone  calls  two  years  ago 
through  one  switchboard,  managed  by  one  operator.  Five  young 
women  now  are  needed  and  two  at  night.  Similar  telephone 
growth  has  been  noted  in  other  sections.  Increases  of  from  50 
to  400  per  cent  are  to  be  found  in  most  of  the  villages.  This, 
it  is  argued  by  real  estate  men,  is  a  sure  indication  of  the  growth 
of  Long  Island  and  a  prophecy  of  its  future.  In  Brooklyn  itself 
the  rate  of  growth  is  very  rapid,  but  of  course  comes  under  urban 
conditions. 


SUPERFLUOUS  ANIMALS.— horse  was  long  since 
superfluous,  a  nuisance  and  a  “sanitary  crime”  in  cities,  but  will 
remain  an  industrial  necessity  until  the  electric  or  gasoline  auto¬ 
mobile  knocks  him  out  as  the  trolley  has  expelled  him  from  the 
car  tracks.  Some  idea  of  the  way  horses  throng  the  streets  is 
afforded  by  the  statistics  of  Mr.  T.  J.  Cavanagh  as  to  Chicago. 
Exclusive  of  stock  yards  teaming,  100,000  trucks  move  in  the 
business  district  daily.  There  are  employed  325,000  men  in  driv¬ 
ing,  unloading  and  caring  for  the  teams.  More  than  150,000 
tons  of  freight  are  hauled  through  the  downtown  streets  daily, 
exclusive  of  the  tunnel  and  South  Water  Street  traffic.  Freight 
carried  across  town  has  trebled  in  fifteen  years.  The  invest¬ 
ment  in  trucks,  teams  and  equipment  exceeds  $60,000,000.  About 
75  per  cent  of  the  trucking  is  done  through  teaming  companies. 
Team  drivers  and  helpers  receive  $250,000  daily  in  wages,  and 
this  figure  is  doubled  by  including  the  wages  paid  to  the  men 
who  load  and  unload.  Here  is  some  of  the  business  awaiting 
the  courageous  automobile  manufacturer. 
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ALASKAN  CABLES. — Advices  from  Seattle  state  that 
Wrahgel,  on  the  southwestern  coast  of  Alaska,  is  now  for  the 
first  time  in  telegraphic  communication  with  the  outside  world. 
On  December  21  Lieut.-Col.  Glassford  wired  the  local  offices  of 
the  United  States  Signal  Corps  that  the  Burnside  had  made  shore 
connection  at  Wrangel  and  that  the  office  there  was  open  for 
business.  Leaving  Wrangel  the  Burnside  will  proceed  to  Ketch¬ 
ikan,  stopping  at  Hadley.  The  extension  to  the  Alaskan  cable 
now  being  made  by  the  Burnside  is  the  first  work  to  be  carried 
on  by  the  Government  out  of  the  fund  created  by  setting  aside 
a  part  of  the  cable  receipts.  Ketchikan  is  the  first  American 
port  of  entry  on  the  southeastern  coast  and  Wrangel  is  the 
transfer  point  for  the  Stickeen  River. 


MARRIAGE  IN  HLGH  LIFE. — We  have  already  noted  some 
of  the  advertising  methods  adopted  in  Peoria,  Ill.  A  telegram  of 
December  22  from  that  city  notes  another  as  follows:  “With 
a  howling  gale  blowing  around  them,  Carroll  Applegate  and 
Miss  Alta  Gale,  of  this  city,  were  married  yesterday  at  the  top 
of  the  new  200-ft.  concrete  smokestack  recently  built  for  the 
Peoria  Gas  &  Electric  Company,  and  the  ceremony  was  wit¬ 
nessed  by  thousands  of  spectators  from  the  ground.  Police 
Justice  Fox  performed  the  ceremony,  and  twelve  persons  wit¬ 
nessed  it  on  top  of  the  stack.  The  party  was  transported  to 
the  top  in  a  bucket.  The  affair  was  the  occasion  of  the  dedi¬ 
cation  of  the  stack.  One  week  ago  the  company  advertised  that 
it  would  present  to  any  couple  married  on  top  of  the  new  stack 
a  gas  stove,  fixtures  for  their  home,  $25  and  pay  the  minister’s 
fee.  Seven  couples  applied,  but  Mr.  and  Mrs.  Applegate  were 
first.” 


CHICAGO  ELECTRICAL  SHOW.— Mr.  Homer  S.  Niesz,  of 
the  Chicago  Edison  Company,  has  been  visiting  New  York  the 
past  week  in  the  interest  of  the  Chicago  Electrical  Show,  which 
promises  to  be  an  even  greater  success  next  January  than  it 
was  in  1906.  There  are  already  nearly  200  exhibitors  and  an 
attendance  of  150,000  people,  paying  admission,  is  counted  on. 
The  following  “special  events”  have  been  fixed :  Telephone 
Day,  January  21;  Benj.  Franklin  Day,  January  17;  Thomas  A. 
Edison  Day,  January  23 ;  Electrical  Salesmen’s  Association, 
Thursday,  January  24;  Northwestern  Electrical  Association  Con¬ 
vention,  January  16,  17  and  18.  Meetings  at  the  Coliseum.  All 
the  latest  inventions  and  novelties  will  be  included  and  Mr. 
Niesz  hopes  to  plan  for  the  transmission  of  music  currents  from 
the  Cahill  telharmonium  plant  to  the  show,  at  least  experiment¬ 
ally,  on  some  of  the  nights. 


WIRELESS  FOR  CONGRESS. — A  wireless  telegraph  sta¬ 
tion  has  been  erected  upon  the  grounds  of  the  Capitol  at  Wash¬ 
ington  under  the  supervision  of  Elliott  Woods,  superintendent 
of  the  Capitol,  who,  in  connection  with  his  other  duties,  has  de¬ 
voted  a  good  deal  of  attention  to  perfecting  wireless  apparatus 
which  he  expects  to  be  of  service  if  Congress  should  authorize 
the  maintenance  of  the  station  as  part  of  the  facilities  for  com¬ 
munication  between  the  Capitol  and  the  outside  world  to  sup¬ 
plement  the  telegraph  and  the  telephone.  In  order  to  demon¬ 
strate  the  serviceableness  of  the  wireless  station  established  at 
the  Capitol,  Mr.  Woods  has  invited  some  of  the  members  of 
Congress  to  visit  the  place  during  the  holiday  recess  and  to 
send  and  receive  messages.  Congress  has  made  no  appropriation 
thus  far  for  the  station,  but  the  superintendent  of  the  Capitol 
has  been  encouraged  to  go  ahead  with  the  work,  and  there 
seems  to  be  a  likelihood  that,  with  the  great  building  improve¬ 
ments  now  under  way  on  the  Capitol  plaza,  the  wireless  tele¬ 
graph  station  will  be  authorized  as  a  regular  part  of  the  equip¬ 
ment.  It  is  expected  that  there  will  be  times  when  wireless 
communication  from  the  Capitol  would  be  of  value  to  Congress, 
and  the  sending  of  messages  relating  to  the  proceedings  in  the 
House  and  Senate  when  some  topic  of  vital  moment  is  under  dis¬ 
cussion  is  a  not  unlikely  development  of  the  future.  During 
the  President’s  trip  to  Panama  on  the  battleship  Louisiana  the 
Capitol  wireless  station  was  constantly  in  toucli  with  the  ship, 
hearing  practically  all  the  messages  exchanged. 


MUNICIPAL  OWNERSHIP  RESPONSIBILITY.— Tht  In¬ 
diana  Supreme  Court,  in  the  case  of  the  city  of  Richmond  vs. 
Lincoln,  has  decided  that  when  a  city  engages  in  the  business 
of  operating  an  electric  light  plant  for  commercial  as  well  as 
municipal  purposes,  through  the  agency  of  electric  light  com¬ 
missioners  chosen  by  the  city  council,  the  city  is  liable  for  in¬ 
juries  or  death  caused  by  the  negligent  operation  of  its  ma¬ 
chinery  and  wires  exactly  as  a  private  company  would  be.  The 
rule  of  exemption  does  not  apply  in  such  case.  In  like  manner 
the  Court  of  Appeals  of  Kentucky  has  just  reversed  a  lower  court 
and  ordered  a  new  trial  for  the  plaintiff  in  a  suit  for  personal 
injury,  against  the  city  of  Somerset.  The  court  held  that  it  is 
the  duty  of  one  engaged  in  furnishing  electric  light  to  have  the 
insulation  perfect  where  persons  have  the  right  to  go,  so  that 
a  *  city  is  liable  on  evidence  that  it  installed  an  electric  globe 
and  received  compensation  for  the  light,  and  that  an  employe  of 
the  one  for  whom  it  was  installed  was  injured  because  of  poor 
insulation,  in  warming  his  hands  about  the  globe,  he  not  being 
a  trespasser. 


MAY  NOT  DIVERT  CANADIAN  WATER.— A  recent  dis¬ 
patch  from  Ottawa  says:  “The  International  Deep  Waterways 
Commission  has  reported  against  the  application  of  the  Minne¬ 
sota  Canal  Power  Company,  of  Duluth,  for  authority  to  divert 
certain  waters  from  Birch  Lake  drainage  basin  in  Lake  and 
St.  Louis  Counties,  Minn.  If  granted  it  would  materially  affect 
the  water  level  in  Rainy  River,  New  Ontario.  The  City  of 
Winnipeg,  the  town  of  Fort  Francis,  the  Ontario  &  Minnesota 
Power  Company,  E.  W.  Backus,  holder  of  certain  power  con¬ 
cessions  from  the  Ontario  government,  the  Koochiching  Com¬ 
pany  and  the  Rainy  River  Improvement  &  Navigation  Company 
all  resisted  the  application.  The  commission  suggested  the 
adoption  of  a  treaty  between  the  United  States  and  Canada  to 
settle  rules  and  principles  to  govern  the  diversion  of  interna¬ 
tional  waterways,  but  recommended  that  such  waters  be  used 
freely  by  both  sides  for  navigation  purposes  and  for  locks  used 
for  purposes  of  navigation.”  The  people  in  the  Rainy  Lake 
country  are  very  well  satisfied  with  the  result  because  the 
granting  of  the  concession  would  have  meant  the  loss  of  prac¬ 
tically  all  water  power  on  the  Canadian  side  of  the  line. 


PERFORMANCE  IN  TRAIN  LIGHTING.— Vtoi.  F.  W. 
Huels,  of  the  department  of  experimental  engineering  at  the 
University  of  Wisconsin,  presented  a  paper  before  the  Western 
Society  of  Engineers  at  Chicago,  December  19,  1906,  entitled, 
“Vibrations  in  passenger  trains  from  high-speed  electric  light¬ 
ing  engines.”  This  paper  gave  the  results  of  tests  for  vibration 
on  trains  of  the  Chicago,  Milwaukee  &  St.  Paul  and  the  Chicago 
&  Northwestern  Railways  running  between  Chicago  and  Min¬ 
neapolis.  The  vibration  recorder  used  to  make  these  tests  was 
illustrated  and  described.  The  instrument  is  something  like  the 
seismographs  used  for  registering  the  shocks  and  undulatory 
motions  of  earthquakes.  Tests  were  made  on  trains  having  a 
Westinghouse  high-speed  engine  in  the  front  end  of  the  baggage 
car  for  driving  the  lighting  dynamo  and  also  on  trains  with  the 
dynamo  in  the  rear  end  of  the  baggage  car.  Tests  were  also 
made  on  trains  equipped  with  25-kw  Curtis  turbine  generators. 
The  records  presented  showed  considerable  vibration  in  the 
different  cars  of  the  train  equipped  with  the  high-speed  engine 
lighting  set  when  standing  at  a  station  with  the  buffer  springs 
under  compression.  With  the  draft  rigging  under  tension  as 
in  starting  a  train,  the  vibration  falls  off  very  much.  In  the 
discussion  which  followed  the  paper.  Prof.  Huels  said  that  the 
steam  consumption  of  the  turbine  was  a  little  higher  than  that 
of  the  high-speed  engine.  Some  curves  giving  the  results  of 
steam  consumption  tests  were  on  exhibition  after  the  close  of 
the  discussion.  These  curves  showed  that  the  lowest  steam  con¬ 
sumption  obtained  under  the  conditions  of  the  tests  was  in  the 
neighborhood  of  60  lb.  per  kw-hour.  The  difference  in  the 
steam  consumption  of  the  engine  and  turbine  under  working 
conditions  is  not  very  great.  A  steam  consumption  of  over 
100  lb.  per  kw-hour  under  the  every-day  working  conditions 
would  seem  to  be  not  at  all  unlikely  from  the  curves  shown  irr 
the  paper. 
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Single- Phase  Light  and  Power  Plant  at 
Belleville,  111. 


The  plant  of  the  Belleville  Gas  &  Electric  Company  is  not¬ 
able  as  one  which  has  adhered  to  single-phase  generation 
and  distribution  for  light  and  power  even  though  it  is  of  a 
size  in  which  polyphase  generators  are  usually  found.  The  com¬ 
pany  has  for  many  years  had  a  500-volt,  direct-current  power 
service.  Like  many  other  companies,  it  found,  several  years  ago 
that  it  must  invest  considerable  money  in  feed-wire  copper  to 
extend  and  enlarge  its  500-volt  power  service  or  must  begin  to 
supply  power  from  its  single-phase  lighting  circuits ;  or,  as  a 
third  alternative,  must  put  in  a  polyphase  distribaiting  system 
for  power  purposes. 

Belleville  is  an  Illinois  city  of  about  20,000  inhabitants, 
in  which  are  located  a  great  many  manufacturing  industries, 
foundries  being  especially  numerous.  These  industries  are 
very  much  scattered,  being  located  everywhere  along  several 
railroads  passing  through  the  town.  This  would  have  made  it 
necessary  to  invest  an  undue  amount  of  money  in  feed  wire 
if  the  scattered  power  business  was  to  be  taken  care  of  by 
500-volt,  direct-current  service.  The  adoption  of  a  polyphase 
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generator.  While  much  of  the  company’s  power  output  at  the 
present  time  is  through  500- volt,  direct-current  generators,  the 
500-volt  system  is  not  being  extended. 

All  new  business  is  taken  on  the  single-phase  alternating  cir¬ 
cuits,  and  some  business  has  even  been  changed  from  500-volt, 
direct-current,  to  single-phase  alternating  because  of  the  better 
.  voltage  regulation  on  the  alternating  circuits  and  also  because 
of  the  automatic  character  of  the  Wagner  single-phase  motors 
used,  which  makes  it  unnecessary  to  start  up  a  motor  by  hand 
should  the  power  be  cut  out  temporarily.  The  connected  load 
in  motors  in  August,  1905,  was  774  hp,  of  which  600  hp  was  in 
direct-current  motors.  In  November,  1906,  the  connected  load 
was  about  900  hp,  of  which  about  500  was  in  direct-current 
motors. 

The  boiler  room  equipment  consists  partly  of  Abendroth  & 
Root  water-tube  boilers  and  partly  of  horizontal  return  flue 
boilers.  Coal  mines  are  located  near  Belleville,  so  that  coal  is 
cheap.  An  unusual  arrangement  for  handling  ashes  has  been 
installed.  Ashes  are  dumped  at  one  end  of  the  boiler  room,  into 
a  hopper  at  the  bottom  of  which  is  a  conveyor,  which  carries  the 
ashes  out  some  distance  from  the  power  house  where  they  are 
either  discharged  into  a  pile  or  into  a  wagon  underneath  the 
discharge  pile.  The  conveyor  is  operated  b/  means  of  a  motor. 


Fig.  I. — 500-KW,  Single-Phase  Alternator,  Belleville,  III. 


distributing  system  would  also  have  involved  expensive  changes 
in  generating  and  distributing  systems.  It  was  therefore  de¬ 
cided  to  adhere  to  the  single-phase  system,  using  in  all  cases 
the  same  feeders  for  light  and  power.  The  single-phase  mo¬ 
tors  used  are  principally  of  the  Wagner  type,  although  some 
motors  of  the  General  Electric  and  Westinghouse  makes  are  also 
connected. 

THE  POWER  PLANT. 

The  most  recent  addition  to  the  generating  equipment  is  a 
550-kw,  2,30O-volt,  60-cycle,  Allis-Chalmers,  single-phase  gener¬ 
ator  running  90  r.p.m.,  shown  in  Fig.  i,  direct-connected  to  a 
Reynolds  simple  Corliss  engine,  30  by  48  in.,  and  with  the  exciter 
on  the  same  shaft.  There  is  also  one  300-kw,  single-phase.  Gen¬ 
eral  Electric  generator  direct-connected  to  a  Hamilton  simple 
Corliss  engine,  22  by  30  in.,  running  120  r.p.m.  This  generator 
also  has  the  exciter  on  the  same  shaft,  and  belted  from  it  is  a 
90-kw,  500-volt,  direct-current  generator.  A  Russell  engine  20 
by  27  in.  has  a  120-kw,  single-phase  generator  belted  from  it 
and  also  a  200-kw,  500-volt,  direct-current  generator.  Another 
Russell  engine  15  by  20  in.  is  to  be  belted  to  a  150-kw,  500-volt 


Fig.  2  shows  the  outdoor  end  of  the  arrangement  of  the  ash- 
conveying  system. 

LOAD  AND  OUTPUT. 

Some  typical  load  curves  for  24  hours  are  given  herewith.  The 
curves  for  June  5,  1905  and  1906,  shown  in  Fig.  3,  were  selected 
as  representing  the  light  load  period  of  the  year.  Those  for  Oc¬ 
tober  23,  1905  and  1906  (Fig.  4),  represent  medium  conditions. 
That  of  October  27,  1906  (Fig.  5),  shows  Saturday  night  load 
conditions.  That  for  December  21,  1905  (Fig.  6),  shows  the 
load  during  the  winter  peak  period  of  last  year.  The  output  in 
kw-hours  is  given  on  each  of  these  curves. 

The  connected  load  consists  now  of  about  900  hp  in  motors, 
218  street  arcs,  190  constant-potential  commercial  arcs  and  the 
equivalent  of  4,500  i6-cp  incandescent  lamps.  The  company  owns 
the  gas  plant  and  gas  light  is  extensively  used  in  Belleville,  which 
accounts  for  the  very  low'  incandescent  load.  The  gross  income 
from  power  is  now'  about  equal  to  that  received  from  private 
consumers  of  electric  light.  The  lighting  rates  are  15  cents  per 
kw-hour,  less  certain  discounts  to  the  large  consumers  if  bills  are 
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paid  on  or  before  the  sixth  of  the  month.  The  power  rates  arc  from  the  kilns  which  are  cooling  down  and  exhausting  it  into  the 
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six  cents  per  kw-hour,  also  subject  to  discounts  according  to  kilns  which  are  being  dried  out  and  about  to  be  warmed  up. 
quality,  if  paid  before  the  sixth  of  the  month.  No  power  con¬ 
tract  is  taken  for  less  than  $2  per  month,  and  if  over  4  hp  is  con¬ 
nected,  the  minimum  is  50  cents  per  month  per  horse-power.  Nc 
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FIG.  2. — ASH  CONVEYOR,  BELLEVILLE  CENTRAL  STATION. 

discount  is’ given  *on  a  power  contract  for  a  consumption  of  less 
than  100  kw-hours.  From  100  to  200  kw-hours  the  discount  is 
10  per  cent;  from  200  to  300  kw-hours,  2o’pt;f  cent,  and  so  on  up 
to  500.  Between  500  and  1,000  the  discount  is  40  per  cent,  and 
for  more  than  1,000,  50  per  cent,  so  that  a  very  large  long-hour 
consumer  would  get  a  rate  of  3  cents  per  kw-hour.  Lighting 
consumers  whose  bills  are  less  than  25  cents  per  16-cp  lamp  con¬ 
nected  get  no  discount.  For  a  consumption  of  25  to  50  cents  per 
month  per  lamp  the  discount  is  10  per  cent ;  for  50  to  75  cents, 
20  per  cent;  for  75  cents  to  $1,  30  per  cent,  and  over  $1,  40  per 
cent.  The  minimum  bill  is  75  cents  per  month.  Lamp  renewals 
are  furnished  at  15  cents  each  in  order  to  keep  out  the  sale  of 
inferior  inefficient  lamps  in  the  town  by  retail  dealers.  In  order 
to  give  an  idea  of  the  character  of  power  service  which  this 
company  has  connected,  the  following  is  a  partial  list  of  the  in- 
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FIG.  4. — LOAD  CURVES  OCTOBER  23,  IQOS  AND  I906. 
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FIG.  3. — BELLEVILLE  LOAD  CURVES,  JUNE  5,  IQOS  AND  I906. 


dustries  supplied  with  power  and  the  number  of  customers  of 
each  kind. 

Foundries  _ .  7  Shoe  repair  shops .  3 

Planing  mills  .  6  Telephone  exchanges  .  2 

New^apers  and  printing  offices  8  Underwear  factory  .  i 

Coal  mines  .  3  Bottling  works  .  2 

Brick  yards  .  2  Organ  blowing  .  2 

Grain  elevators  .  3  Freight  and  passenger  elevators  8 

Flour  mills  .  3  Meat  markets  .  11 

Bakeries  .  3  Laundry  .  i 

Machine  shops  .  2  Ice  factory  .  a 

Shoe  factories  .  2 

Fig.  7  shows  a  Wagner  single-phase  motor  used  at  a  brickyard 
for  driving  a  centrifugal  blower  for  drawing  air  through  the 
kilns  while  they  are  drying  out  and  is  given  to  show  the  char¬ 
acter  of  surroundings  in  which  many  motors  have  been  oper¬ 
ating.  It  is  found  by  drying  out  in  this  way  much  time  can  be 
saved  in  the  production  of  a  kiln  of  brick.  In  some  brickyards, 
although  not  in  this  one,  such  blowers  are  used  for  taking  air 
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FIG.  6. — LOAD  CURVES,  DECEMBER  21,  I905. 


economy  of  motor  drive  is  pronounced  in  brickyard  work  be¬ 
cause  of  the  scattered  places  in  w’hich  power  is  required.  For 


having  various  lighting  requirements,  presents  a  nice  problem 
for  the  illuminating  engineer,  and  the  installation,  because  of  this 
varied  character,  is  typical  of  modern  lighting  practice.  Within 
the  building  are  machine  shops,  drawing  rooms,  laboratories, 
offices,  lecture  rooms  and  library,  each  group  exacting  certain 
lighting  values. 

The  basement,  containing  rooms  for  storage,  lockers,  etc.,  is 
lighted  by  ordinary  incandescent  lamps  and  requires  no  special 
mention.  On  the  first  floor,  however,  the  illuminating  plans  are 


example,  this  motor  takes  the  place  of  a  steam  engine  connected 
to  a  long  line  of  steam  piping,  which  was  very  wasteful  and  gave 
much  trouble.  This  motor  is  in  a  shed  in  one  comer  of  the 
yard  and  requires  no  attention  beyond  starting  and  stopping  and 
oiling.  The  largest  single-phase  motor  in  use  is  of  30  hp. 

In  connection  with  the  public  service  of  the  city  the  water  com¬ 
pany  which  obtains  its  supply  from  wells  scattered  over  the  city 
is  doing  its  pumping  electrically  at  some  of  its  wells.  A  motor 
is  also  used  at  the  city  sewage  pumping  station.  The  city  also 


FIG.  7. — BLOWER  MOTOR  IN  BRICKYARD  SHED. 


has  a  3-hp  motor  driving  a  compressor  to  supply  compressed  air 
to  the  city  street  sprinkling  wagons.  The  company’s  power  busi¬ 
ness  is  not  considered  to  be  by  any  means  fully  developed. 

The  property  is  under  the  management  of  Mr.  Harry  B. 
Kirchcr.  Next  year  a  solicitor  will  be  employed  for  the  gas  and 
electric  business,  but  of  course  most  of  the  power  business  is  to 
be  handled  personally  by  Mr.  Kircher,  since  the  greater  part  of 
power  business  will  from  now  on  consist  in  replacing  isolated 
steam  plants.  It  is  the  intention  to  establish  a  flat  rate  sign  and 
display  lighting  circuit  the  coming  year,  taking  contracts  on  a 
flat  rate  which  will  give  the  company  about  7  cents  per  kw-hour 
for  electricity  used. 


FIG.  2. — MACHINE  SHOP  ILLUMINATED  WITH  ARC  LAMPS, 


noteworthy.  Here  are  located  the  principal  mechanical  and  elec¬ 
trical  laboratories  and  the  shops,  as  well  as  various  small  lab¬ 
oratories  and  offices.  The  mechanical  laboratory,  with  heavy 
machinery  and  wide  open  spaces,  requires  a  general  brilliant 
illumination  with  the  light  so  diffused  as  to  prevent  shadows 
behind  machines.  For  this  purpose  s-amp.,  no- volt,  direct-cur¬ 
rent  enclosed  arc  lamps  have  been  installed  of  the  type  equipped 
with  concentric  diffusers.  The  diffuser  consists  of  a  circular 
sheet-iron  reflector,  in  the  form  of  a  broad  inverted  cone,  the 
white  enameled  surface  being  corrugated  in  concentric  circles, 
designed  so  as  to  distribute  the  light  from  the  arc  below  to  best 
illuminate  the  floor  beneath. 

In  the  wood-working,  iron-working  apd  forge  shops,  and  in 
the  dynamo,  testing  and  'lydraulic  laboratories,  on  the  first  floor, 
conditions  prevail  similar  to  those  obtaining  in  the  mechanical 
laboratories.  Arc  lamps  with  concentric  diffusers  are,  therefore, 
used,  arranged  as  in  Fig.  i.  The  excellence  of  this  illumination 


A  Noteworthy  Example  of  Modern  Ilium 
inating  Engineering. 


The  artificial  lighting  of  the  engineering  laboratories  recently 
dedicated  at  the  University  of  Pennsylvania  affords  an  excellent 
example  of  the  results  obtained  in  that  growing  branch  of  the 
electrical  art — illuminating  engineering.  Every  room  in  this 
modern  structure  has  been  the  subject  of  careful  determination 
from  the  lighting  standpoint,  the  selection  of  lighting  units  and 
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FIG.  I, — ARRANGEMENT  OF  LIGHTING  UNITS  ON  FIRST  FLOOR. 


FIG.  3. — HALLWAY  LIGHTED  BY  INCANDESCENT  LAMPS. 


the  efficacy  of  the  illumination  being  given  in  the  accompanying 
tables  and  illustrations. 

Both  arc  and  incandescent  lamps  are  used  in  oombination,  arc 
lamps  of  the  enclosed  type  with  concentric  diffusers  being  em¬ 
ployed  for  illuminating  the  larger  areas,  while  high-efficiency 
incandescent  lamps  with  shades  and  ordinary  incandescent  lamps, 
mounted  singly  and  in  clusters,  have  been  adapted  for  lighting 
hallways,  lecture  rooms,  etc. 

The  new  building,  with  basement  and  three  stories  of  rooms 


can  be  seen  in  Fig.  2,  which  has  been  reproduced  from  the  orig¬ 
inal  photograph  taken  by  the  light  of  the  lamps.  The  absence  of 
shadows  and  the  even  distribution  of  the  light  are  particularly 
marked.  Scattered  incandescent  lamps  are  available  for  lighting 
parts  of  machine  and  work. 

The  hallways  form  another  problem  in  lighting  which  in  this 
instance  has  been  interestingly  worked  out  by  the  use  of  high- 
efficiency  incandescent  units  combined  with  a  concentrating  re¬ 
flector,  The  units  are  of  the  No.  4  Gem  type,  consuming  187 
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nd  concentrating  180  cp  in  a  downward  direction  by  engineering.  The  assembly  room  on  the  second  floor  is  lighted 
)f  No.  5  Holophane  Pagoda  reflectors.  This  method  of  by  four  six-lamp  incandescent  clusters,  located  as  shown  in  Fig. 
is  well  adapted  to  the  long,  comparatively  narrow  cor-  4.  The  illumination  so  produced  is  soft  and  even,  the  chief  re- 
The  excellent  results  thus  obtained  are  indicated  in  Fig.  3,  quirement  being  a  soft  general  illumination  which  does  not  dis¬ 
tract  the  eyes.  The  library  on  the  same  floor  is  lighted  by  Gem 
units,  as  are  the  halls  on  this  floor  and  in  the  first  story.  The 
light  here  is  stronger  than  in  the  assembly  room,  but  at  the  same 
time  it  is  soft,  well  diffused  and  restful,  quite  in  keeping  with 
the  purpose  of  the  room. 

On  the  third  floor  are  the  museums  and  auditorium,  both 
lighted  by  incandescent  lamps  arranged  in  clusters.  General 
illumination  is,  of  course,  the  chief  requisite  here.  The  hallway 
on  this  floor  is  lighted  by  Gem  units. 

In  order  to  make  the  comparison  of  illuminating  values  more 
convenient,  the  accompanying  tables  have  been  prepared  showing 
the  character  and  dimensions  of  the  room,  the  unit  of  illumina¬ 
tion,  and  the  watts  per  sq.  ft.  It  will  be  seen  that  the  drawing¬ 
rooms  require  the  greatest  amount  of  light,  averaging  2.65  watts 
per  square  foot,  while  the  shops  come  next  with  an  average  of 
1.8  watts  per  square  foot  of  floor  area.  With  these  figures  as  a 
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Second  Hoor 

■ARRANGEMENT  OF  LIGHTING  UNITS  ON  SECOND  FLOOR. 


Table  I — First  Floor  Illumination. 


Watts 

Dimensions  per 
of  room,  ft.  sq.  ft. 


Unit  of  illumination. 

22  arc  lamps  with  concentric  diffusers 

Main  . 

Bay  . 

2  high-efficiency,  187-watt  Gem  units, 
94  i6-cp  incandescent  lamps . 

6  arc  lamps  with  concentric  diffusers, 

18  16-cp  incandescent  lamps  . 

52  arc  lamps  with  concentric  diffusers, 
42  i6-cp  incandescent  lamps . 

6  arc  lamps  with  concentric  diffusers, 
13  16-cp  incandescent  lamps . 

14  arc  lamps  with  concentric  diffusers, 
II  i6-€p  incandescent  lamps  . 


Room. 

Mechanical 

laboratory 


In  Figs.  4  and  5  are  shown  the  lighting  plans  of  the  second 
and  third  floors,  respectively.  On  these  floors  the  drafting  rooms 
present  the  most  interesting  feature.  From  the  nature  of  the 
case,  the  illumination  in  these  rooms  must  be  brilliant  and 


162x63 

37x39 


Electrical 

laboratory 

Dynamo 

laboratory 

Work  shops 

Hydraulic 

laboratory 

Testing 

laboratory 

Testing  labora¬ 
tory  offices, 
standard  room, 
etc. 

Corridors 


72x63 


X  Arc  Lamps  with  Concentric  Diffusers 
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_ Drawing  Rooms 


62x38 


84  16-cp  incandescent  lamps . 

14  high-efficiency,  i87-watt  Gam  units, 
24  i6-cp  incandescent  lamps.. «.... 


\ytjsrd 


ia/'toriurrA 


Table  II — Second  Floor  Illumination. 

Dimensions 

Unit  of  illumination.  of  room,  ft. 

18  arc  lamps  with  concentric  diffusers  58x31 

14  “  “  “  “  93x31 

8  “  “  58x31 

S  “  “  “  "  “  46x31 

14  high-efficiency,  187-watt  Gem  units  98x28 

24  16-cp  incandescent  lamps.^ . .  44x63 

12  high-efficiency,  187-watt  Gem  units 
8  16-cp  incandescent  lamps .  11x300 


Room. 

Drawing  room 


ARRANGEMENT  OF  LIGHTING  UNITS  ON  THIRD  FLOOR. 


Library 

Assembly  room 
Corridors 


well  diffused,  so  that  work  can  be  done  accurately  by  artificial 
light.  The  enclosed  arc'  lamp  with  concentric  diffuser  has 
been  selected  for  this  purpose  with  the  result  shown  in  Fig.  6. 
The  various  illustrations  were  taken  from  night  photographs ; 


Table  III. — Third  Floor  Illumination 


Watts 

Dimensions  per 

of  room,  ft.  sq.  ft. 
87x38  3.33 

116x31  3.0 

80x31  2.88 

59x31  3.7 

63X39  .55 

2,772  sq.  ft.  0.8 


Unit  of  illumination. 

14  arc  lamps  with  concentric  diffusers 


Room. 

Drawing  room 


34  16-cp  incandescent  lamps . 

40  16-cp  incandescent  lamps . . . . 

10  high-efficiency,  187-watt  Gem  units 
8  16-cp  incandescent  lamps . 


Museums 

Auditorium 

Corridors 


1 1x300 


basis  it  would  be  quite  possible  to  determine  the  amount  of  elec¬ 
tricity  necessary  to  light  any  building  satisfactorily  to  meet 
different  conditions,  providing  the  floor  areas  were  known.  The 
above-described  lighting  equipment  was  installed  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 


Self-Exciting  Alternator, 


Our  issue  for  September  15  contained  an  article  by.  Mr.  G. 
Faccioli  describing  an  interesting  self-exciting  alternator  de- 
sigTied  by  Mr.  William  Stanley,  in  which  the  voltage  generated  at 
one  pair  of  brushes  on  the  commutator  is  used  to  supply  the 
exciting  current  for  the  field  which  caused  the  generation  of 
e.m.f.  at  another  set  of  brushes.  It  was  shown  that  in  order  to 
overcome  the  ohmic  drop  in  the  field  coils  due  to  the  two  separate 
magnetizing  currents,  it  is  necessary  to  apply  to  the  energizing 
circuits  of  the  machine  electromotive  forces  in  phase  with  such 
currents.  Methods  of  using  a  separate  revolving-field  trans- 


FIG.  6. — DRAFTING  ROOM  LIGHTED  WITH  ARC  LAMPS  WITH 
CONCENTRIC  DIFFUSERS. 


the  sharpness  of  the  illumination  obtained  combined  with  the 
evenness  of  the  distribution  is  striking. 

In  addition  to  the  drawing-rooms,  other  rooms  on  the  second 
4ind  third  floors  incorporate  instructive  features  in  illuminating 
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former  and  of  shifting  the  brushes  to  obtain  the  required  re¬ 
sult  were  discussed.  A  patent  issued  December  ii  to  Mr. 
William  Stanley  discloses  the  method  shown  in  the  accom¬ 
panying  illustration,  which  dispenses  with  the  special  rotating- 
field  transformer  and  yet  makes  it  unnecessary  to  have  any  dis¬ 
placement  of  the  brushes.  The  two  auxiliary  transformers  are 
so  wound  that  the  electromotive  forces  produced  at  the  second¬ 
aries  are  substantially  in  quadrature  to  the  electromotive  forces 
produced  in  the  respective  rotor  and  stator  windings.  The  sec¬ 
ondary  electromotive  forces  have  the  proper  time-phase  positions 


and  are  given  the  proper  values  to  send  the  exciting  currents 
through  the  resistance  of  their  circuits.  The  arrangement  shown 
is  particularly  advantageous  where  the  conditions  are  such  that 
both  the  stator  and  the  rotor  windings  are  supplying  substantially 
equal  amounts  of  power  to  the  mains,  since  for  load-currents 
flowing  equally  from  both  the  rotor  and  the  stotor  circuits  the 
magnetizing  forces  set  up  by  the  load-currents  in  the  two 
halves  of  the  secondaries  are  equal  and  opposite,  and  thus  neu¬ 
tralize  one  another. 


On  an  Approximate  Measurement,  by  Electro¬ 
lytic  Means,  of  the  Electrostatic  Capacity 
Between  a  Vertical  Metallic  Cylinder 
and  the  Ground. 


By  A.  E.  Kennelly  and  S.  E.  Whiting. 

T  is  well  known  that  every  problem  of  the  electrostatic  capacity 
of  a  condenser  formed  by  any  pair  of  conducting  surfaces, 
and  separated  by  a  uniform  insulating  medium,  is  equivalent 
to  a  corresponding  problem  of  the  electric  conductance  between 
the  same,  similarly  placed,  pair  of  surfaces,  separated  by  a  uni¬ 
form  conducting  medium.  The  solution  of  either  of  such  a  pair 
of  problems  immediately  leads  to  the  solution  of  the  other. 

If,  therefore,  we  desire  to  predetermine  the  capacity  of  a  pair 
of  conductors  in  definite  geometrical  relation,  when  the  compu¬ 
tation  cannot  be  effected  by  ordinary  rules,  we  may  construct  a 
model  of  the  geometrical  system,  either  on  the  same  dimensional 
scale  as  the  original,  or  upon  a  conveniently  reduced  scale,  sub¬ 
stitute  a  uniform  conducting  solution  for  the  dielectric,  and  meas¬ 
ure  the  conductance  between  the  conductors  as  electrodes.  This 
conductance  will  correspond  to,  and  determine,  the  capacity  of 
the  original  system  considered. 

As  an  example,  we  may  consider  the  familiarly  simple  case 
of  a  condenser  formed  by  two  opposed  parallel  metallic  discs  of 
diameter  very  large  compared  with  the  distance  between  them. 
If  the  surface  of  each  disc  be  s  sq.  cm.  and  the  distance  between 
them  be  /  cm.,  the  well-known  formula  for  the  capacity  of  the 
system,  ignoring  the  irregularity  at  and  beyond  the  edge  of  the 
discs,  is: 

K  s 

C  =  -  .  —  centimeters  or  abstatfarads,  (i) 

4  IT  / 

where  x  is  the  specific  inductive  capacity,  or  inductivity,  of  the 
medium,  and  C  is  the  capacity  in  absolute  electrostatic  units, 
which  may  be  abbreviated  into  “abstatfarads." 

The  conductance  offered  between  the  same,  similarly  situated 


discs,  separated  by  a  conducting  medium  of  conductivity  7  mhos 
per  centimeter  is  well  known  to  be 

•  s 

g  =  y  .  —  mhos,  (2) 

/ 

where  7  is  numerically  equal  to  the  conductance  of  a  centimeter 
— cube  of  the  medium  between  any  pair  of  parallel  faces,  or 

I 

7  =  —  mhos  per  centimeter,  (3) 

P 

where  p  is  the  resistivity  of  the  medium  in  ohm-centimeters,  and 
is  numerically  equal  to  the  resistance  of  a  centimeter  cube  of  the 
material  between  any  pair  of  parallel  faces,  expressed  in  ohms. 

The  capacity  in  abstatfarads,  or  centimeters,  of  the  dielec¬ 
trically-separated  system  is,  therefore,  related  to  the  conductance 
in  mhos  of  the  conductively-separated  system  by  the  formula : 

K  Kp 

C  = - .  g  =  -  .  g  abstatfarads.  (4) 

4  ir7  4  TT 

This  formula  is  quite  general  in  application,  and  is  not  limited 
to  the  particular  case  of  plane  parallel  discs  above  considered. 
The  two  conductors  may  have  any  form  and  relative  disposition. 
If  g  is  expressed  in  abmhos,  7  must  be  expressed  in  abmhos  per 
centimeter  and  p  in  absohm-centimeters. 

If  the  pair  of  conductors  on  which  the  measurement  of  con¬ 
ductance  is  made,  be  a  perfect  model  of  the  condenser  n  times 
reduced  in  linear  scale ;  so  that  every  centimeter  in  the  actual 
condenser  is  represented  by  i/nth  of  a  centimeter  in  the  con¬ 
ductance  model ;  then  we  know  that  the  conductance  of  the  model 
will  thus  be  reduced  n  times  below  the  value  that  would  be  ob¬ 
tained  with  a  system  of  full  size.  Consequent^,  if  g'  be  the 
observed  conductance  of  the  small  model,  the  value  of  g  to  use 
in  formula  (4)  will  be 

g  =  ng'  mhos.  (5) 

If  the  capacity  of  a  system  of  conductors  is  capable  of  being 
readily  computed  by  known  formulas,  it  is  unnecessary  to  resort 
to  a  conductance  measurement.  If,  however,  the  geometrical 
system  of  the  condenser  is  too  comple.x  to  permit  of  a  compu¬ 
tation  being  made,  it  may  be  convenient  to  avoid  constructing  the 
actual  condenser,  and  to  construct  in  its  place  a  small  scale  con¬ 
ductance  model,  for  use  in  connection  with  formula  (4).  The 
capacity  may  then  be  reduced  to  its  value.  Cab f,' in  “abfarads,”  or 
absolute  electromagnetic  units,  by  the  relation, 

C  C 

Ciihf  = - — -  abfarads,  (6) 

z’-  9  X  10" 

where  v  is  the  speed  of  electromagnetic  waves  in  free  ether 
(3  X  io*“  cm.  per  second).  In  practice  however,  we  generally 
desire  to  know  the  value  of  the  capacity  in  farads,  Cf;  micro- 


FIG.  I. — DIAGRA.M  REPRESENTING  A  LONG  VERTICAL  CYLINDER  OF 
LENGTH  /  AND  DIAMETER  d,  SUPPORTED  AT  A  SMALL 
ELEVATION  ABOVE  AN  INDEFINITELY  EXTENDED 
CONDUCTING  PLANE. 

farads,  Cpf;  milli-microfarads,  Cmnf,  or  micro-microfarads,  Cpnf, 
according  to  the  magnitude  considered,  as  follows : 

C 

Cf  =  Cabf  X  10*  = -  farads  (7) 

^  9  X  10" 
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C 

Cut  =  C/  X  10*  =  Caif  X  10“  =  -  microfarads  (8) 

9X  lo* 

C 

CmM/ =  O  X  10*  =  C06/ X  10“  =  -  milli-microfarads  (9) 

900 

C 

and  Cftnf  X  O  X  10^  =  Catf  X  10“  = -  micro-microfarads  (10) 

0.9 

The  capacity  of  a  condenser  formed  by  a  long  conducting  cyl¬ 
inder,  supported  perpendicular  to,  and  not  far  away  from,  an 


FIG.  2. — ELECTRIC  POTENTIAL  AND  FLUX  CONTOURS  SURROUNDING 
A  CHARGED  ROD  IN  FREE  SPACE,  CONSIDERED  AS  THE 
LIMITING  CONDITION  OF  AN  ELLIPSOID. 

f 

indefinitely  extended  horizontal  plane  surface,  does  not  seem 
to  have  been  worked  out  mathematically.  This  case  is  of  prac¬ 
tical  interest,  since  it  corresponds  substantially  to  that  of  a  cyl¬ 
indrical  vertical  antenna,  or  aerial,  in  wireless  telegraphy.  The 
geometrical  conditions  are  indicated  in  Fig.  i.  A  conducting 
cylinder  of  radius  r  cm.,  or  diameter  d  cm.  and  length  /  cm.  is 
insulated  from  the  level  conducting  surface  of  the  ground,  GG, 
by  a  vertical  distance  h  cm.  The  length,  /,  is  large  with  respect 
to  h  and  d. 

It  is  known  that  the  capacity  of  a  long  straight  cylinder  of 
length  /  cm.  and  radius  r  cm.  in  free  space,  remote  from  other 


FIG.  3. — SECTIONAL  ELEVATION  OF  THE  CONDUCTANCE-MODEL. 

conductors,  may  be  computed  as  the  limiting  case  of  an  ellipsoid 
of  revolution  by  the  formula: 

I 

C  = -  .  abstatfarads.  (ii) 

/ 

2  logt  — 
r 

This  is  the  formula  frequently  used  for  estimating  to  a  first  ap¬ 
proximation  the  capacity  of  a  cylindrical  vertical  in  wireless 
telegraphy,  of  the  t3T)e  indicated  in  Fjg.  i.  The  distributions  of 


electric  fiux  and  potential  around  such  a  limiting  ellipsoid,  remote 
from  other  conductors,  arc  represented  in  Fig.  2,  where  A  B  is 
the  thin  vertical  cylinder,  with  a  length  of  100  diameters.  The 
equipotential  surfaces  are  confocal  ellipsoids  of  revolution,  and 
are  confocal  ellipses  in  section,  as  shown.  Their  successive  po¬ 
tentials  are  38,  27,  19,  14,  10.5  and  8  per  cent  of  the  potential 
of  the  axial  ellipsoid,  or  vertical  wire.  The  dotted  lines  repre- 
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VertlQfil  Length  of  Exposed  Copper  Wire,  (Centimeters) 


FIG.  4. — CONDUCTANCES  OBSERVED  WITH  DIFFERENT  LENGTHS  OF 
VERTICAL  WIRE  EXPOSED. 

sent  electric  flux  paths  and  are  confocal  hyperbolas.  It  is  evident 
that  the  flux  is  directed  equally  above  and  below  the  plane  P  P. 

On  the  other  hand,  if  we  bring  the  wire  A  B  close  to  the 
ground,  as  indicated  in  Fig.  i,  the  distributions  of  flux  and  poten¬ 
tial  become  disturbed.  The  flux  becomes  denser  in  the  lower 
portion  of  the  system  near  to  the  ground  and  the  equipotential 
surfaces  are  squeezed  together  underneath  the  wire,  as  shown  in 
Fig.  6. 

It  seemed  desirable  to  ascertain  experimentally  how  far  the 


FIG.  5. — CONDUCTANCES  REFERRED  TO  A  CYLINDER  I  METER  IN 
DIAMETER. 

capacity  is  increased  above  the  value  given  by  formula  (ii)  when 
different  lengths  of  insulated  vertical  cylinder  are  employed  at 
short  distances  above  the  ground.  Instead  of  attempting  to  make 
these  measurements  of  capacity  on  a  reasonably  large  scale,  with 
cylindrical  conductors  out  of  doors,  a  small-scale  conductance 
model  was  used  in  the  laboratory,  with  copper  electrodes  im¬ 
mersed  in  a  large  tub  containing  dilute  copper  sulphate  solution. 
The  arrangement  of  the  model  is  represented  to  scale  in  Fig.  3. 
A  B  is  Si  tub  of  fibrous  insulating  material.  At  the  bottom  was 
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placed  a  disc,  D,  of  copper,  54.2  cm.  in  diameter  and  1.59  mm. 
thick,  connected  by  an  insulated  wire  to  a  terminal,  C.  A  ver¬ 
tical  copper  wire,  W  W,  connected  to  terminal  E,  rested  on  the 
center  of  the  copper  disc,  being  insulated  from  the  same  by  a 
small  flake  of  mica.  A  glass  tube,  T  T,  fitting  fairly  closely  to 
the  wire,  W  W,  could  be  moved  up  and  down  or  clamped  at  any 
position,  so  as  to  expose  any  desired  length  of  the  wire,  W  W , 
to  the  solution  which  filled  the  tub  up  to  the  level,  L. 

The  specific  gravity  of  the  copper  sulphate  solution  was  1.03 
at  10“  C,  and  the  measurements  were  made  at  temperatures 
near  to  10*  C.  The  resistance  between  the  vertical  wire,  W  W, 
and  the  disc,  D,  was  measured  by  Wheatstone  bridge  using  the 
terminals  C  E.  Readings  were  taken  to  “false  zero,”  or  polariza¬ 
tion-current  zero  on  the  galvanometer  scale,  so  as  to  minimize 
the  disturbing  influence  of  polarization  e.m.f.  on  the  observa¬ 
tions.  The  measurements  were  made  with  two  vertical  wires  in 
succession.  The  first  had  a  diameter  of  2.5  mm.  and  the  second 
a  diameter  of  0.965  mm.  The  results  are  given  in  the  curves  of 
Fig.  4,  in  which  the  abscissas  represent  the  lengths  of  the  ex¬ 
posed  vertical  wire,  and  the  ordinates  the  observed  conductances ; 
or  the  reciprocal  of  the  resistances  observed  by  Wheatstone 
bridge,  after  correcting  for  leads.  Thus,  with  13  cm.  of  the  2.5- 
mm.  wire  exposed,  the  conductance  observed  was  0.20  mho. 

In  order  to  bring  the  two  series  of  observations  of  Fig.  4  into 
comparative  relation,  each  is  referred  for  convenience  to  an  en¬ 
larged  model  supposed  to  have  a  cylinder  diameter  of  too  cm. 
The  values  given  in  Fig.  4  are  referred  to  this  particular  as¬ 
sumed  size  of  model  by  the  formula  (5).  The  results  appear  in 
Fig.  s,  where  the  circles  represent  conductances  derived  from 
the  2.s-mm.  wire,  and  the  crosses  represent  conductances  derived 
from  the  i-mm.  wire.  The  two  sets  of  conductances  are  seen  to 


FIG.  6. — APPROXIMATE  CONTOURS  OF  EQUIPOTENTIAL  SURFACES 
SURROUNDING  VERTICAL  CYUNDER  CONDUCTOR.  LENGTH 
OF  CONDUCTOR,  10  CMS.;  DIAMETER  OF  CONDUCTOR,  0.2$ 

CM.;  DISTANCE  FROM  CONDUCTING  PLATE,  0.2  CM. 

be  in  fair  agreement,  and  the  curve  is  intended  to  represent 
them  jointly.  Thus  a  vertical  cylindrical  conductor  8o  meters 
in  height  and  loo  cm.  in  diameter,  insulated  from  a  correspond¬ 
ingly  enlarged  horizontal  disc,  and  deeply  immersed  in  the  same 
copper  sulphate  solution,  would  offer  a  conductance  of  108.8  mhos. 

The  resistivity  of  the  solution  was  measured  in  two  ways: 
First,  by  filling  a  glass  tube  23.5  cm.  long,  and  1.129  cm.  in 
mean  internal  diameter,  with  the  solution,  and  plugging  the  ends 
with  rubber  stoppers,  carrying  copper-plated  faces  connected  to 
the  Wheatstone  bridge  by  insulated  wires,  and  measuring  the 
resistance  of  the  column  of  solution  in  the  tube  after  its  tem¬ 
perature  had  become  practically  the  same  as  that  of  the  solution 
in  the  tub.  Second,  by  suspending  a  copper-plated  brass  sphere, 
of  radius  0.95  cm.,  in  the  solution,  by  an  insulated  wire,  at  a 
measured  height  above  the  center  of  the  disc  in  the  tub  of  solu¬ 
tion,  and  measuring  the  resistance  between  the  sphere  and  disc 
by  Wheatstone  bridge  to  “false  zero,”  The  results  by  these  two 
methods  ag;reed  satisfactorily,  and  the  mean  was  taken  of  p  =  99 
ohm-cm. 

Table  I  gives  a  comparison  of  the  capacity  in  air  to  ground  of 
a  vertical  cylinder  of  various  lengths  according  to  formula  (ii), 
and  also  as  inferred  from  the  conductances  indicated  in  Fig.  5 
reduced  by  the  use  of  formula  (4).  The  first  column  gives  the 
height  of  the  cylinder.  The  fourth  column  gives  the  capacity  of 


the  cylinder  according  to  formula  (4).  The  fifth  column  gives 
the  capacity  of  the  cylinder  as  deduced  from  conductance  meas¬ 
urements  with  the  tub  model.  The  last  column  gives  the  ratio 
of  these  two  capacities.  It  is  evident  that  the  conductance  model 

Tablk  I. 

Capacity  of  a  Vertical  Cylinder  to  Ground,  in  Air,  According  to  the 
Formula  for  a  Remote  Ellipaoid,  aa  Compared  with  Meaaurment 
on  the  Small  Conductance-Model.  Diameter  of  Cylinder, 
too  Centimeters. 

Capacity 

Cylinder  Ellipsoidal  deduced  Ratio. 

Height  I  I  capacity  from  model  c' 

r  —  —  c  e'  — 

cms.  d  r  abstatfarads.  abstatfarada.  c 

8,000  80  160  788.0  857-8  1.089 

7,000  70  140  708.3  775-8  1-095 

6,000  60  ISO  690.3  I.III 

5,000  $0  100  543-8  615.0  I-I33 

4,000  40  80  456.4  539.8  1. 161 

3,000  30  60  366.4  436.0  1.190 

a,ooo  20  40  271.0  333-5  >>330 

1,000  10  30  166.9  217.6  1,304 

must  give  larger  capacities  than  those  obtained  by  the  ellipsoidal 
formula,  if  the  conductance  measurements  are  reliable;  because 
the  capacity  of  the  cylinder  must  be  greater  ^near  the  ground 
than  in  free  space  remote  from  other  conductors.  According  to 
these  measurements,  however,  the  capacity  of  a  cylinder  80  diam¬ 
eters  in  height  is  only  8.9  per  cent  greater  near  the  ground  than 
in  free  space,  while  even  if  the  height  be  reduced  to  lo  diameters, 
its  capacity  is  only  30  per  cent  greater  near  the  ground  than  in 
free  space. 

The  fact  that  the  increase  in  capacity  of  a  long  cylinder  is  not 
very  large  when  brought  near  to  the  ground  at  one  end  is  ex¬ 
plained  by  an  examination  of  Fig.  2,  which  shows  that  the  fall 
of  electric  potential  due  to  fp  R  drop,  where  is  the  electric  flux 
and  R  the  dielectric  resistance,  is  relatively  large  in  the  imme¬ 
diate  neighborhood  of  the  cylinder.  If  the  first  ellipsoidal  shell, 
marked  as  having  a  potential  0.38  of  that  at  the  cylinder,  were 
grounded,  so  as  to  reduce  its  potential  to  zero,  the  capacity  of 
the  cylinder  would  only  be  increased  61.3  per  cent,  and  in  that 
case  the  cylinder  would  be  virtually  brought  near  to  the  ground 
at  all  points  and  not  merely  at  one  end.  Consequently,  when 
the  ground  is  brought  near  to  the  cylinder  at  one  end  only,  the 
increase  in  capacity  must  be  much  less  than  61.3  per  cent. 

The  conductance  measurements  in  this  case  did  not  admit  of  a 
high  degree  of  precision  for  several  reasons.  Firstly,  because 
the  dimensions  of  the  copper  disc  at  the  bottom  of  the  tub  were 
too  small  to  represent  the  effect  of  an  indefinitely  extended  plane. 
The  conductances  and  their  deduced  capacities,  were,  therefore, 
somewhat  too  small,  especially  for  the  greatest  lengths  of  ex¬ 
posed  wire.  Secondly,  it  is  difficult  to  avoid  errors  in  the  meas¬ 
urement  of  a  resistance  containing  a  c.e.m.f.  of  polarization,  even 
when  working  to  polarization-zero.  Moreover,  if  the  polariza¬ 
tion  varies  with  the  current  density,  some  variation  of  the  polar¬ 
ization  e.m.f.  may  have  developed  at  different  portions  of  the  ex¬ 
posed  surface.  Consequently,  the  conductance  measurements  here 
presented  may  be  several  per  cent  in  error.  However,  the  results 
may  be  safely  regarded  as  indicating  that  in  the  case  of  a  ver¬ 
tical  insulated  cylinder  near  the  ground,  having  a  length  of  a 
hundred  or  more  diameters,  its  capacity  will  be  only  a  few 
per  cent  greater  than  that  obtained  by  the  use  of  the  ellipsoidal 
formula  (4). 

By  means  of  the  exploring  electrode,  F  (Fig.  3),  consisting 
of  a  copper  wire  sealed  in  a  glass  tube,  and  adjustable  in  its 
position  relatively  to  the  immersed  wire,  W,  the  potential  dis¬ 
tribution  in  the  liquid  could  be  explored.  The  observations,  as 
far  as  a  potential  of  20  per  cent  of  the  potential  at  the  vertical 
wire,  W,  are  outlined  in  Fig.  6. 

Underground  Electric  Oscillations. 

A  recent  issue  of  the  London  Electrician  contains  a  note  on 
a  demonstration  in  London  of  Poulsen’s  system  of  wireless  teleg¬ 
raphy  with  undamped  electric  oscillations.  As  the  result  of 
recent  experiments  it  is  stated  that  with  a  power  of  about  i  kw 
perfect  communication  during  day  and  night  has  been  established 
between  Copenhagen  and  North  Shields,  a  distance  of  530  miles 
150  of  which  are  overland,  with  a  height  of  mast  of  only  100  ft. 
This  result  tends  to  strengthen  Poulsen’s  previous  conviction 
that  transatlantic  communication  should  be  readily  obtained  with 
a  power  of  about  10  kw. 
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electrical  Ignition  in  Internal  Combustion 
Engines — III. 


By  F.  W,  Springer. 


T 


under  the  same  conditions.  The  adjustments  of  the  vibrators, 
the  spark  gap^  the  voltage  of  the  storage  battery  and  other  con¬ 
ditions  were  determined  arbitrarily  by  the  experimenter;  in 
so  far  as  the  above  selections  affect  the  operation  of  the  coils, 
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FIGS.  2,  3,  4  AND  5. — OSCILLO¬ 
GRAPH  RECORDS. 


1.011  Sec.i 

FIGS.  6,  7,  8  AND  9. — OSCILLO¬ 
GRAPH  RECORDS. 


the  results  as  shown  in  the  curves  should  not  be  taken  as  nec¬ 
essarily  showing  any  particular  coil  as  being  ineffective.  They 
are  all  capable  of  producing  excellent  results  when  properly 
.adjusted  and  operated  under  the  conditions  for  which  they 


were  intended.  It  is  well  known  that  a  very  slight  change 
in  vibrator  adjustment  or  slight  difference  in  battery  voltage 
will  often  produce  a  great  difference  in  the  effectiveness  of  the 

Tablk  I. — Data  of  Coils. 


COMPARATIVE  TESTS  OF  JUMP  SPARK  COILS. 

^HE  accompanying  curves,  showing  the  instantaneous  values 
of  the  primary  and  secondary  currents  of  jump  spark 
coils,  were  made  by  means  of  a  Duddell  double  high- 
frequency  oscillograph.  The  connections  were  arranged  as  in¬ 
dicated  in  the  circuit  diagram  of  Fig.  i. 

A.  number  of  different  coils  of  different  makes  were  tested 
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2.S 


Remarks. 


t3 

I 

•45 

otS 

2548 

w  3 

•o 

cu.S 

.0043 

8=5- 

c/1  * 
20.8 

.16  m.f. 

II 

•45 

4404 

.0024 

23.1 

•34 

III 

IV 

•47 

•33 

4673 

4288 

.0027 

.005 

43-8 

.37 

.405 

\' 

VI 

.40 

•30 

3906 

3659 

.00607 

.00308 

36.4 

3S-5 

.387 

.29 

VII 

•49 

3970 

.0039 

37-3 

.089 

VIII 

■3S 

2450 

.0016 

13.3 

.58 

IX 

.48 

4107 

.00405 

35-3 

•24 

X 

.46 

11900 

.0099 

84.5 

•314 

XI 

.47 

•33 

armature 

12300 

.0103 

.0033 

armature 

86.5 

.287 

Loiseaux  Brunet  Freres 
1005  coil,  hammer 
blow  vibrator. 

Ditto  —  1906  model, 
with  improved  vi¬ 
brator  •  hammer 
blow. 

Ditto. 

Old  style  plain  vibra 
tor,  with  heavy  iror 
bead.  Splitdori. 
Ditto. 

Pittsfield  plain  vibra¬ 
tor,  light  bead,  stiil 
spring,  very  fast. 
Conn.  Tel.  &  El. 
Mfg.  Co.:  same 
style  as  VI. 
Panhard,  hammer 
blow  vibrator. 
Splitdorf  automobile 
coil;  hammer  blow. 
Induction  Coil  Co. 
non-vibrating  coil. 
Ditto. 

Rupreebt  magneto¬ 
dynamo.  A.C. 

Note. — The  resistance  of  the  battery  and  primary  wiring,  exclusive  of 
the  primary  coils,  in  all  tests  was  .7  ohm. 

Table  II. 
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1 
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6.2 

1.9 

00 

•5 

I 

7 

6.2 

1-9 

•  125 

•5 

I 

8 

6.2 

t-9 

.40 

•5 

I 

9 

12.4 
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•25 

— 

II 

to 

6.2 

2.5 

.25 

-5 

II 

1 1 

6.2 

— 

.40 

— 

III 

12 

6.2 

1-9 

•25 

.68 

IV 

»3 

6.2 

.85 

.25 

^.36 

IV. 

14 

6.2 

.85 

•25 

— 

IV 

>5 

*6.2 

•85 

•25 

— 

V 

16 

6.2 

.9  to  1.2 

•25 

_ 

VI 

17 

6.2 

•7 

•45 

•47 

VI 

18 

6.2 

.7 

•25 

•47 

VII 

19 

6.2 

I.O 

.25 

_ 

VII 

20 

12.4 
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.25 

— 

VIII 

21 

6.2 

2-5 

•25 

.4 

IX 

22 

6.2 

2.2 

.25 

•  53 

X 

23 

6.2 

— 

•25 

— 

XI 

XI 

I 


24 

25 


26 

27 

28 


6.2  — 

6.2  — 


6.2  — 


00  — 


•as  — 


6.2 


—  Very 
Short. 
1.9  .25 


29  —  —  —  — 

Note. — Secondary  voltage  was  measured 
points  in  air. 


Remarks. 


The  last  primary  wave  broken 
at  contact  maker  and  not  by 
vibrator,  hence  no  spark — arc 
held  slightly  on  contact  maker. 

Condenser  A  in  parallel  with 
gap.  See  Table  I. 

A 

Condenser  —  in  parallel  with 
2 

gap.  See  Table  I. 

Secondary  short  circuited  — 
shaded  part  the  usual  spark 
current  inverted. 

Open  secondary  —  c.f.  primary 
wave  forms. 

This  negative  not  retouched  to 
bring  out  lines. 

To  compare  primary  wave  forms 
— long  gap— narrow  secondary 
wave  forms.  See  Fig.  7. 

Double  battery  voltage;  compare 
Fig.  2  also. 


—  Compare  Fig.  10  and  Fig.  ii. 


Slow  starting  heavy  vibrator — 
but  fast  after  starting. 
Readjusted  vibrator  to  start  bet¬ 
ter.  See  Fig.  13. 

Repeated  .  Fig.  14 — vibrator  un¬ 
certain  in  starting,  bad  igniter 
lag. 

Ragged  tone  to  vibrator. 

Note  the  smaller  secondary 
spark  On  Fig.  1 7  because  of  the 
larger  spark  gap. 

Vibrator  slow  in  starting. 
Double  voltage  —  compare  with 
Fig.  19. 

Large  average  and  max.  primary 
current. 

Noise  like  a  sam  will-slow  coil. 
Non-vibrating  spark  coil  —  con¬ 
tact  made  too  long  a  time  on 
primary. 

.Short-circuited  secondary. 

Open  secondary  —  compare  pri¬ 
mary  wave  forms  of  Figs.  23, 
24  and  25. 

Compare  secondary  waves  of 
Figs.  26  and  27. 

Fig.  27  has  a  voty  short  gap — 
about  I /64-in. 

Showing  primary  current  and 
storage  battery  voltage  with 
coil  in  operation.  _  Note  the 
battery  voltage  variation. 
Voltage  curve  of  Ruprecht  alter¬ 
nating-current  igniter  magneto 
by  the  striking  distance  between 


spark  for  reasons  explained  in  a  preceding  paper.  These  points 
should  be  kept  in  mind  when  inspecting  the  figures. 


plates  3.3  by  3.14  cm.  area,  i.e.,  Yi  the  area  and  capacity. 

The  above  high  tension  condensers  were  connected  in  parallel 
with  the  spark  gap  as  indicated  in  Table  II  and  as  shown  in 
Fig.  I. 

Table  II  gives  the  data  of  the  test  and  calls  attention  to  some 


Table  I.  gives  the  coil  data,  including  the  resistance,  and  self- 
induction  of  the  primary  and  secondary  coils  and  the  free  dis¬ 
charge  capacity  of  the  paraffine  condenser  in  each.  The  plate 
speed  and  the  current  scale  values  are  indicated  on  each  illustra¬ 
tion. 


Rupocht  A.C. 
Igniter  Magnets 
VMean*  Volts  -7 
3000  II.P.M. 


FIGS.  24,  25  AND  26. — OSCILLO¬ 
GRAPH  RECORDS. 


FIGS.  27,  28  AND  29. — OSCILLO¬ 
GRAPH  RECORDS. 


important  features.  In  studying  the  curves,  comparisons  might 
be  made  on  the  following  basis.  (See  Table  II.)  i.  The  height 
and  area  of  the  spark  curves,  /#,  i.  e.,  the  size  and  disruptive 
power  of  the  spark.  2.  Smallness  of  the  area  of  the  primary 
current  curves,  steepness  of  the  building-up  part  of  the  primary 
curves.  3.  Verticality  of  the  drop  in  the  primary  current.  Ip. 
4.  Shortness  of  the  base  of  the  primary  curve,  i.e.,  amount  of 
igniter  lag.  5.  Smoothness  of  the  primary  curve,  i.e.,  the  lack 
of  vibrator  chattering.  6.  Number  of  vibrations  per  second. 
7.  Average  and  maximum  demand  on  the  battery. 


FIGS.  14,  IS,  16  AND  17. — OSCIL¬ 
LOGRAPH  RECORDS. 


FIGS.  10,  II,  12  AND  13. — OSCIL¬ 
LOGRAPH  RECORDS. 


The  condensers  referred  to  in  Table  II,  in  connection  with 


are  as  follows 


Isolated  Electric  Plants  for  Country  Resi 
dences  and  Farms. 


By  Putnam  A.  Bates. 

The  many  advantages  offered  by  the  electric  current  in  con¬ 
nection  with  the  lighting  of  our  homes  and  the  many 
other  conveniences  to  which  it  lends  itself  so  well,  arc 
causing  a  growing  demand  for  a  reliable  and  reasonably  eco¬ 
nomical  source  of  electrical  energy  for  use  on  the  larger  estates 
and  farms  throughout  our  suburban  and  country  districts,  where 
electricity  from  a  public  service  electric  plant  either  is  not 
available,  its  cost  is  excessive  or  the  construction  work  neces¬ 
sary  to  bring  the  electric  wires  to  the  point  where  the  energy 
is  required,  in  such  a  manner  as  not  to  mar  the  beauty  of  the 
surroundings,  is  excessively  costly. 

Within  the  last  few  years  the  small  internal  combustion  engine 
and  the  electric  storage  battery  for  stationary  service  have  been 
so  much  improved  and  simplified  as  to  cause  them  to  compare 
very  favorably  with  the  better  known  types  of  power  producing 
apparatus  in  reliability  of  operation  and  in  first  cost.  The  ex¬ 
treme  simplicity  of  both  this  type  of  engine  and  of  the  storage 
battery,  together  with  the  very  great  economy  in  fuel  consump¬ 
tion  of  these  engines,  the  low  price  of  the  fuel,  and  the  effi¬ 
ciency  of  the  battery  as  a  device  for  storing  the  energy  and  de¬ 
livering  it  in  the  form  of  electric  energy  when  needed  and  in 
the  quantity  required  result  in  a  very  low  operating  cost.  The 
advent  of  tax  free  alcohol  into  the  field  of  available  fuels  for  use 
in  internal  combustion  engines  will  be  watched  with  interest  by 
had  the  same  dielectric  and  the  tinfoil  those  concerned  in  this  problem,  and  while  it  is  too  early  as  yet 

to  make  any  predictions,  this  fuel  has  already  given  promise 


.JlllSec.. 

FIGS.  18,  19  AND  20. — OSCILLO¬ 
GRAPH  RECORDS. 


FIGS.  21,  22  AND  23. — OSCILLO¬ 
GRAPH  RECORDS. 


Condenser  A  had  one  dielectric  of  common  window  glass 
3.2  mm.  thick,  the  two  tinfoil  plates  being  6.6  cm.  by  3.14  cm. 


area.  Condenser 
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of,  in  time,  becoming  a  strong  competitor  of  kerosene  and  gaso¬ 
line  in  this  held. 

There  is  still  another  promising  source  of  power  for  these 
small  plants  which  is  too  often  overlooked.  That  is  the  small 
water  powers  which  are  scattered  through  the  country,  most  of 
which  could  be  easily  developed,  at  small  expense,  and  many  of 
which  have  already  been  developed  for  commercial  purposes, 
abandoned  because  of  changed  conditions,  and  require  simply  the 
addition  of  the  electrical  apparatus  to  make  them  valuable  sources 
of  electrical  energy.  Such  a  water  power  plant  could  frequently 
be  made  to  serve  a  group  of  users  of  electricity  at  very 
small  first  cost  for  each  individual,  and  at  an  operating  cost  per 
kilowatt  hour  which  would  be  almost  nil. 

It  is,  therefore,  evident  that  the  means  are  at  hand  by  which 
those  not  reached  by  a  reliable  and  low-priced  electric  service 
may  still  avail  themselves  of  electric  energy  and  obtain  the 
many  conveniences  which  it  contributes,  at  a  cost  which  should 
seldom  exceed  that  of  an  equivalent  service  from  a  public  service 
electric  plant  at  the  rates  ordinarily  prevailing,  for  such  service, 
throughout  the  country. 

It  must  not  be  lost  sight  of,  however,  that  very  much  depends 
upon  the  design  of  these  small  isolated  plants  and  the  manner 
in  which  they  meet  the  requirements  of  the  equipment  which 
they  are  intended  to  supply. 

This  suitability  to  'the  requirements  is  even  more  important 
in  these  small  plants,  where  the  load  conditions  are  practically 
fixed,  than  in  the  much  larger  public  service  plants  where  the 
load  is  much  more  elastic  and  may,  to  a  considerable  extent  at 
least,  be  controlled  and  shaped  to  meet  the  capabilities  of  the 
pow’er  plant  equipment  by  the  selling  organization  of  the  own¬ 
ers.  Many  small  power  plants  have  been  abandoned  as  unsat¬ 
isfactory  and  extravagant,  or  as  luxuries  of  questionable  worth, 
after  a  short  period  of  operation,  or  are  being  run  at  excessive 
cost  and  with  little  satisfaction  merely  because  the  apparatus  is 
there  and  no  other  source  of  electrical  energy  is  at  hand,  for 
no  other  reason  than  that  the  apparatus  installed  is  not  of  the 
type  or  quality  required  for  satisfactory  generation  of  electrical 
energy  or  that  the  capacities  of  the  various  units  of  the  plant 
equipment  are  not  well  suited  to  each  other  or  to  the  load 
conditions  to  be  met. 

For  this  reason  it  is  very  inadvisable  to  decide  this  question 
in  any  off-hand  manner,  or,  after  having  decided  upon  the  in¬ 
stallation  of  a  power  plant,  to  leave  the  details  of  its  equipment 
to  the  contractor,  for,  no  matter  how  honest  he  may  be  in  his 
dealings  with  the  purchaser,  the  planning  of  such  work  is  out 
of  his  line  and  he  cannot  afford  to  give  it  the  time  which  it  re¬ 
quires,  nor  has  he  the  facilities  for  doing  engineering  work  of 
this  nature. 

There  are  three  distinct  classes  into  which  the  conditions 
which  make  an  electric  plant  desirable  may  be  divided,  and 
each  requires  special  treatment  and  a  different  proportioning  of 
the  units  forming  the  power  plant  equipment.  These  are,  the 
comparatively  small  place,  requiring  energy  mainly  or  entirely 
for  lighting,  where  the  average  evening  load  does  not  exceed 
twenty-five  or  thirty  i6-cp  lamps  and  where  current  supply 
from  a  public  service  plant  is  not  available,  or  where  the  cost 
cf  connection  to  such  supply  would  involve  an  outlay  compara¬ 
ble  to  the  first  cost  of  an  isolated  plant;  the  medium-sized  place, 
where  the  demands  for  electric  power  are  greater  and  more 
varied  and  where  electric  energy  cannot  be  purchased  at  a  low 
rate;  and  the  large  mansion,  where  the  evening  lighting  load  is 
very  heavy,  but  constitutes  almost  the  entire  demand  for  cur¬ 
rent,  and  where  it  is  possible  to  make  connection  with  the  pub¬ 
lic  service  and  obtain,  at  reasonable  rates,  such  energy  as  is 
reriuired  when  the  dynamo  is  not  running,  or  to  help  out  the 
dynamo  upon  special  occasions. 

In  order  to  meet  the  first  of  these  conditions  successfully  and 
keep  the  cost  of  the  energy  within  reasonable  limits,  it  is  nec¬ 
essary  so  to  design  the  plant  and  proportion  its  apparatus  that  it 
will  be  unnecessary  to  charge  any  amount  for  labor  against  the 
cost  of  producing  the  electricity. 

This  is  evident  from  the  fact  that  the  amount  of  energy  is 
so  small  that  should  its  generation  require  the  employment  of 
any  labor  in  addition  to  what  would  be  required  for  carrying 
on  the  other  necessary  work  about  the  place,  the  expense  of  this 


additional  labor,  necessarily  charged  against  the  cost  of  power 
generation,  would  increase  this  cost  beyond  what  would  be 
permissible. 

This  requirement  is  met  by  installing  a  storage  battery  of 
sufficient  capacity,  when  fully  charged,  to  supply  all  ordinary 
demands  for  energy  for  a  period  of  two  to  three  days  and  a 
dynamo  of  suitable  size  for  charging  the  battery  at  its  normal 
rate,  driven  by  an  internal  combustion  engine  or  water  wheel,  if 
water  power  is  available. 

The  combined  output  of  the  battery  and  dynamo  must,  of 
course,  be  sufficient  to  supply  the  maximum  load  that  the  plant 
will  ever  have  to  carry.  This  condition,  however,  will  usually 
be  very  satisfactorily  met  by  an  installation  comprising  a  bat¬ 
tery  and  a  dynamo  which  fulfill  the  other  capacity  requirements 
just  mentioned. 

A  power  plant  of  this  general  description  requires  absolutely 
no  attention  other  than  an  occasional  brief  inspection,  except 
when  it  becomes  necessary  to  charge  the  battery  or  when  there 
is  a  special  demand  for  current.  The  operation  of  charging  the 
battery  requires  only  occasional  attendance  upon  the  plant,  and 
while  this  must  be  given  regularly,  a  very  large  proportion  of 
the  attendant’s  time  may  be  put  in  at  his  regular  duties  while 
the  battery  is  charging. 

The  dynamo  for  this  plant  should  be  of  the  variable  voltage 
type  with  compound  field  winding,  capable  of  operation  directly 
upon  the  line  as  a  compound  wound  machine,  or  of  operating 
as  a  shunt  wound  machine,  when  used  for  charging  the  battery, 
delivering  current  to  the  battery  at  any  required  voltage  up  to 
forty  per  cent  above  normal.  By  this  means  the  expense  of  a 
booster  is  eliminated  without  going  to  the  other  alternative  of 
dividing  the  battery  and  charging  through  a  resistance,  which 
is  not  only  an  inefficient  method  of  operation  but  also  requires 
either  a  larger  dynamo  and  engine  or  a  doubling  up  of  the  time 
necessary  for  charging. 

A  very  vital  point  to  be  considered  in  connection  with  any 
plant  operating  a  storage  battery  is  the  regulation  of  the  volt¬ 
age  at  which  the  current  supplied  by  the  battery  on  discharge 
is  delivered  to  the  line.  Some  means  must  be  provided  by 
which  this  voltage  will  be  kept  constant  or  cause  to  vary  slightly 
in  proportion  to  the  load  carried,  under  all  conditions  of  load¬ 
ing  and  wholly  independent  of  the  decrease  in  the  voltage  of  the 
battery  itself  as  its  charge  is  converted  into  electrical  energy 
and  withdrawn. 

There  are  a  number  of  ways  in  which  this  may  be  done,  but, 
for  a  plant  of  this  description,  where  a  minimum  of  attention  is 
essential  and  yet  where  the  voltage  regulation  must  be  as  nearly 
perfect  as  it  is  possible  to  have  it,  the  most  satisfactory  method 
of  regulating  the  voltage  is  by  means  of  a  variable  resistance 
placed  in  series  with  the  battery  and  automatically  operated 
through  the  medium  of  a  relay  connected  across  the  line. 

This  relay  may  be  differentially  wound  so  as  to  produce  an 
overcompounding  effect  and  in  this  way  overcome  the  loss  and 
pressure  between  the  switchboard  and  the  lamps,  and  also  allow 
of  the  operation  of  the  battery  and  dynamo  in  multiple,  in 
the  same  manner  that  two  compound-wound  generators  may  be 
operated.  Such  a  voltage  regulator  can  be  obtained  at  a  cost  en¬ 
tirely  commensurate  with  that  of  other  methods  of  controlling 
the  voltage  and  the  results  obtained,  in  a  plant  of  this  nature, 
are  far  more  satisfactory. 

The  second  condition,  where  the  demand  for  electrical  energy 
is  greater  and  more  varied,  calls  for  an  equipment  similar  in 
its  nature  to  that  just  considered,  but  the  proportioning  of  the 
units  and  the  method  of  operation  should  be  different. 

About  a  place  of  this  kind  it  is  usually  very  advantageous 
and  often  necessary  to  have  what  is  ordinarily  known  as  a 
handy  man,  who  is  more  or  less  familiar  with  the  machinery, 
its  care  and  operation.  Such  a  man  is  almost  indispensable  for 
the  care  and  operation  of  automobiles,  launches,  labor  saving 
machinery  about  the  place,  the  heating  apparatus  in  the  resi¬ 
dence,  green  houses  and  other  buildings,  and  the  general  up¬ 
keep  of  the  various  mechanical  and  electrical  devices. 

Such  a  man  may  readily  and  to  great  advantage  be  placed  in 
charge  of  the  care  and  operation  of  the  power  plant,  as  this 
will  require  so  little  attention  as  not  materially  to  increase  his 
duties.  This  being  the  case,  it  is  better  to  operate  the  plant 
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during  the  evening,  supplying  the  current  for  the  lamps  directly 
from  the  dynamo  and  thus  avoid  the  loss  of  energy  which  is 
necessarily  brought  about  when  this  peak  load  must  be  supplied 
indirectly  through  a  storage  battery. 

To  carry  out  this  idea  the  dynamo  with  its  engine  or  water 
wheel  should  have  sufficient  capacity  to  enable  it  to  supply  the 
ordinary  evening  load  satisfactorily  and  efficiently.  In  order 
that  the  electric  current  may  be  available  without  previous  no¬ 
tice  to  the  attendant  and  at  any  time  during  the  day  or  night, 
which  is,  of  course,  very  desirable,  and  in  order  that  small 
amounts  of  electrical  energy  may  be  supplied  without  the 
necessity  of  operating  the  dynamo  under  a  load  so  much  less 
than  its  rated  capacity  as  to  result  in  very  inefficient  operation, 
it  is  advisable  to  include  a  storage  battery  in  the  power  plant 
equipment. 

This  battery  will  also  serve  to  assist  the  dynamo  in  carrying 
the  exceptional  evening  loads  which  occur  on  special  occasions 
and  also  as  a  reserve  with  which  to  tide  over  any  temporary  fail¬ 
ure  of  the  machinery  of  the  plant.  The  capacity  of  the  battery 
should  be  sufficient  to  provide  for  all  ordinary  demands  except 
the  evening  lighting,  for  a  period  of  sevetal  days  upon  a  single 
charge.  It  should  also  have  sufficient  capacity  so  that  when  op¬ 
erated  in  conjunction  with  the  dynamo  the  two  will  be  capable 
of  supplying  the  extraordinary  demands  of  special  occasions 
and  of  carrying  the  entire  evening  load  for  a  period  of  three  or 
four  hours,  at  least. 

As  in  the  type  of  plant  previously  discussed  the  battery  should 
discharge  through  a  voltage  regulator  in  order  that  the  control 
of  the  supply  of  current  from  the  battery  may  be  entirely  auto¬ 
matic.  and  the  presence  of  the  battery  as  a  part  of  the  equip¬ 
ment  may  be  fully  justified.  Unlike  the  previous  case,  however, 
the  dynamo  should  not  be  of  the  variable  voltage  type.  In  most 
cases  it  will  be  found  advisable  to  obtain  the  increased  voltage 
required  for  charging  the  battery  by  means  of  a  booster  set 
consisting  of  a  motor  and  a  shunt-wound,  variable-voltage  dynamo. 

The  reason  for  the  undesirability  of  the  main  dynano,  in  a 
plant  of  this  description,  being  of  the  variable  voltage  type,  is 
that  these  machines  are  extremely  sensitive  to  slight  changes 
in  speed  when  operating  at  normal  voltage  and  their  compound¬ 
ing  under  varying  load  is  not  good. 

Particular  attention  should  be  given  to  the  voltage  regulation 
of  the  dynamo  and  the  speed  regulation  of  the  engine  in  select¬ 
ing  these  machines  for  a  plant  of  the  type  in  question  as  much 
depends  upon  these  features  in  obtaining  satisfactory  illumina¬ 
tion.  This  is  particularly  important  in  an  installation  of  small 
capacity  where  the  throwing  on  or  off  of  the  lamps  in  some 
room  will  produce  a  variation  in  the  load  amounting  to  a  con¬ 
siderable  percentage  of  the  capacity  of  the  dynamo. 

Such  a  plant  as  this  operating  under  the  conditions  stated,  if 
properly  designed  to  meet  these  conditions,  will  be  able  to  com¬ 
pete  successfully  with  central  station  service  at  the  prevailing 
rates  throughout  the  country  districts,  and  where  the  obtaining 
of  current  from  a  public  service  line  involves  an  expenditure 
for  underground  supply  wires  amounting  to  a  very  considerable 
percentage  of  the  first  cost  of  a  suitable  plant,  as  is  frequently 
the  case,  there  is  seldom  any  doubt  of  the  advisability  of  install¬ 
ing  the  plant. 

The  third  condition  is  the  lighting  of  a  large  country  man¬ 
sion  so  situated  that  energy  from  the  public  service  is  available 
at  such  times  as  it  may  be  needed  and  at  reasonable  rates,  but 
not  at  so  low  a  rate  as  to  eliminate  the  possibility  of  accom¬ 
plishing  a  saving  by  the  operating  of  a  private  plant  during  the 
evening.  This  condition  is  not  so  frequently  met  with  as  the 
other  two,  but  its  importance  is  sufficient  to  warrant  discus¬ 
sion  here. 

In  order  to  make  the  most  of  this  condition  where  it  occurs 
and  lay  out  the  power  plant  equipment  in  such  manner  as  to 
obtain  the  greatest  economy  of  operation  and  therefore  the  low¬ 
est  possible  cost  per  lamp-hour,  it  is  advisable  to  divide  the 
electric  wiring  system  of  the  building  to  be  lighted  into  several 
portions,  each  supplied  through  separate  mains  running  from 
some  central  point  of  distribution. 

The  question  of  where  is  the  best  point  to  bring  in  the  public 
service  supply  mains  and  where  the  transformer,  if  one  is  re¬ 
quired,  should  be  located,  can  only  be  answered  after  a  care¬ 


ful  study  of  the  particular  local  conditions,  as  so  much  depends 
upon  the  relative  locations  of  the  building  to  be  lighted,  the 
power  plant  building  and  the  public  service  supply  line,  and 
also  upon  the  nature  of  the  grounds  surrounding  the  various 
buildings. 

If  the  public  supply  is  brought  into  the  power  house  and  distrib¬ 
uted  from  there,  separate  feed  lines  to  each  of  the  house  mains 
will  usually  prove  the  most  economical  form  of  construction 
and  the  simplest  arrangement.  If,  however,  the  public  supply 
mains  are  brought  directly  to  the  building  to  be  lighted,  while 
the  power  plant  building  is  separated  from  the  main  building, 
the  safest  and  most  satisfactory  arrangement  is  the  control  of 
the  supply  of  current  to  the  house  mains  by  means  of  automatic 
electro-magnetically  operated  double  throw  switches,  operated 
from  the  power  plant  by  master  switches  on  the  main  switch¬ 
board.  There  should  be  one  of  these  automatic  switches  for 
each  house  main. 

This  arrangement  enables  the  power  house  attendant  to  con¬ 
trol  absolutely  the  output  of  the  plant  and  to  adjust  the  load 
carried  by  the  dynamo  and  its  daily  period  of  operation,  in  such 
manner  as  to  obtain  the  necessary  electrical  energy  at  a  mini¬ 
mum  cost,  with  the  least  possible  interruption  in  the  supply  of 
current  and  without  danger  to  the  equipment. 

The  engine  and  dynamo  should  be  proportioned  to  the  average 
evening  load.  By  doing  this  the  first  cost  of  the  equipment  is 
kept  down  and  the  economy  of  the  plant  when  supplying  the 
ordinary  load  is  far  better  than  could  be  obtained  from  an 
equipment  of  sufficient  capacity  to  supply  the  maximum  load 
which  would  necessitate  the  operation  of  the  engine  and  dynamo 
on  all  ordinary  occasions  at  a  fractional  load,  not  conducive  to 
high  economy  in  fuel  consumption. 

The  installation  of  a  storage  battery  is  unnecessary,  as  the 
public  supply  may  be  drawn  upon  for  such  current  as  may  be 
needed  during  those  portions  of  the  day  and  night  when  the 
load  is  not  sufficient  to  warrant  operating  the  plant,  to  furnish 
any  excess  of  current,  over  the  full  capacity  of  the  power  plant 
apparatus,  that  may  be  required  on  special  occasions  or  to  sup¬ 
ply  the  total  demand  in  the  event  of  a  temporary  shut  down  of 
the  plant  equipment. 

For  the  same  reason  it  is  unnecessary  to  provide  any  spare 
apparatus.  It  is  evident,  therefore,  that  the  first  cost  of  a  plant 
which  will  meet  this  last  condition,  and  consequently  the  burden 
of  interest  and  depreciation  which  must  be  added  to  the  yearly 
cost  of  operation  may  be  kept  very  low. 

The  installation  of  an  electric  plant  being  decided  upon,  it  be¬ 
comes  necessary  to  select  the  prime  mover  which  will  drive  the 
dynamo.  If  suitable  water  power  is  not  available  an  engine 
of  some  kind  must  be  provided.  This  immediately  introduces 
the  question  as  to  the  most  suitable  type  or  form  of  engine  to 
select,  from  those  offered  for  small  isolated  power  plant  ser¬ 
vice. 

A  consideration  of  the  two  general  classes,  namely:  those 
driven  by  steam  and  those  in  which  the  fuel  is  burned  within 
the  engine  ^cylinder  will  usually  result  in  a  choice  of  one  of 
the  latter  type,  as  with  the  former  the  necessity  for  a  high 
pressure  boiler  with  its  smoke  stack  adds  considerably  to  the 
cost  of  the  equipment  and  the  power  house  building  and  the 
greater  complication  of  the  steam  plant  requires  a  greater  ex¬ 
penditure  for  labor  than  is  necessary  for  a  plant  in  which  the 
prime  mover  is  an  internal  combustion  engine. 

In  deciding  upon  the  particular  kind  of  internal  combustion 
engine  to  install,  that  is,  whether  it  shall  operate  on  producer 
gas,  natural  gas  or  illuminating  gas,  on  gasoline,  kerosene  or 
crude  petroleum,  a  conclusion  should  be  reached  only  after  a 
careful  consideration  of  duration  of  the  load,  the  relative  cost 
of  the  various  fuels  at  the  point  where  the  plant  will  be  located 
and  the  possible  fire  hazard  of  one  or  another,  as  well  as  the 
relative  cost  of  the  various  types  of  engines  with  their  auxiliary 
apparatus.  The  possibility  of  a  disproportionate  increase  in  the 
cost  of  any  of  the  fuels  considered  or  of  its  becoming  difficult 
or  impossible  to  obtain  some  one  or  more  of  these  fuels  in  the 
future,  should  also  be  carefully  considered. 

.'\fter  a  power  plant  has  once  been  installed  there  are  many 
ways  in  which  it  may  be  used  to  great  advantage  which  are, 
perhaps,  not  so  fully  appreciated  by  the  skeptic  in  this  line  or 
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even  by  the  prospective  purchaser  as  they  are  by  the  owner  of 
one  of  these  little  plants.  It  is  a  fact  that  the  largest  items  of 
operating  cost  in  a  small  plant,  designed  principally  to  take  care 
of  the  evening  lighting,  are  those  of  interest  upon  the  original 
investment  and  depreciation  in  value  of  the  equipment  as  it  ages, 
the  cost  of  fuel  and  attendants  being  comparatively  very  small 
items.  These  facts  make  it  apparent  that  such  energy  as  is 
used  at  other  times  than  during  the  evening,  and,  therefore, 
without  necessitating  any  additional  investment  or  greater  de¬ 
preciation  charge,  may  be  generated  at  very  small  cost. 

It  is,  therefore,  possible  to  add  greatly  to  the  conveniences 
upon  a  country  place  equipped  with  an  electric  plant  by  the  in¬ 
stallation  of  electrically  operated  devices  of  one  kind  and  an¬ 
other  which  would  be  out  of  the  question  if  energy  for  their 
operation  had  to  be  purchased  at  the  prevailing  rates  for  puUic 
electrical  supply. 

Thus  motors  may  be  installed  for  driving  pumps,  chums,  and 
farm  and  household  machinery;  electrically  heated  smoothing 
irons,  curling  irons  and  light  cooking  utensils  may  be  made 
use  of,  and  the  storage  battery  of  an  electric  launcTi  or  auto¬ 
mobile  may  be  charged  at  a  very  low  cost. 

Objection  is  frequently  made  to  the  presence  of  machinery  of 
any  kind  upon  a  country  place  on  account  of  the  noise  which 
it  causes.  This  is  very  largely  a  question  of  the  proper  selection 
for  the  site  of  the  power  house  and  of  the  choice  and  arrange¬ 
ment  of  the  power  plant  equipment.  It  is  a  matter  of  record 
that  there  are  many  small  isolated  plants  in  operation  to-day 
which  are  entirely  free  from  objection  as  to  noise,  smoke  or 
odor. 

I  have  endeavored  to  show  in  this  discussion  that  the  small 
isolated  electric  plant  is  a  factor,  the  importance  of  which  de¬ 
serves  careful  consideration  for  it,  and  that  if  properly  suited 
to  the  conditions  which  must  be  met,  its  presence  will  increase 
the  value  of  a  country  estate  and  add  greatly  to  the  conveniences 
of  country  life.  It  is  apparent,  however,  that  the  problems  in¬ 
volved  must  be  carefully  considered  and  solved  by  one  com¬ 
petent  to  deal  with  them.  Many  small  plants  are  more  of  a 
nuisance  than  a  convenience  for  the  simple  reason  that  this 
careful  consideration  was  not  given  to  the  conditions  beforehand, 
or  that  an  error  was  made  as  to  the  best  method  of  meeting 
those  conditions. 


The  Small  Central  Station  Problem. 


At  the  annual  meeting  of  the  Kansas  Gas,  Water  and  Electric 
Association,  Mr.  Harry  V.  Forest,  of  Lyons,  Kan.,  read  a  paper 
which  treated  particularly  of  the  problems  confronting  the  small 
central  station.  Statistics  show,  he  said,  that  in  the  States  of 
Kansas  and  Missouri  out  of  21 1  plants  listed  131  are  in  towns 
of  less  than  3,000.  So  there  must  be  some  excuse  for  their  ex¬ 
istence,  and  in  the  aggregate  they  must  make  some  money  or 
they  would  not  continue  to  be  operated.  It  is  a  matter  of  record 
that  very  many  plants  do  not  pay  any  dividends  while  some  are 
unable  to  pay  operating  expenses.  This  is  not  as  it  should  be; 
no  plant  should  be  operated  at  a  loss.  The  test  of  everything 
is  results,  and  if  a  proposition  cannot  be  made  to  pay  dividends 
it  has  no  reason  for  existence.  The  problem  is  how  to  make  a 
country  plant  yield  a  reasonable  interest  on  the  investment  after 
paying  operating  expenses,  maintenance  and  depreciation  of 
plant.  It  is  remarkable  how  little  information  is  available  about 
the  financial  operation  of  plants.  New  men  entering  the  business 
have  often  to  go  blindly,  making  the  assumption  that  plants  pay 
in  similar  towns  so  they  should  be  able  to  make  one  pay  in  their 
own  particular  locality. 

Three  factors  affect  the  business :  The  location,  which  cannot 
be  changed  ;  the  equipment,  which  once  installed  cannot  be  changed 
except  at  considerable  expense ;  and  the  management,  which  can 
be  changed  often  enough,  the  difficulty  being  to  secure  the  right 
man  for  the  place.  The  first  and  most  important  factor  is  the 
location.  A  small  town  situated  in  an  agricultural  region  and 
dependent  upon  farm  industry  for  its  existence  is  probably  the 
most  unfavorable  for  a  lighting  plant.  And  in  comparison  with 
it  a  town  of  moderate  size,  with  some  manufacturing  industries 
and  a  wage-earning  class,  presents  an  easy  proposition. 


Of  course  the  comfort  and  convenience  of  electricity  appeals 
to  every  one  in  a  greater  or  less  degree,  but  if  the  people  of  a 
town  are  on  the  “miser”  order  a  small  increase  in  expense 
over  kerosene  will  largely  overbalance  in  their  minds  the  desira¬ 
bility  of  the  service.  In  the  little  towns,  there  are  so  few  pros¬ 
pective  customers  that  the  plant  needs  all  the  business  in  sights 
and  perhaps  more.  This  means  relatively  higher  prices,  with  a 
tendency  toward  less  business.  People  in  small  towns  have  smalt 


FIG.  I. — MONTHLY  COST  OF  OPERATING  DIFFERENT  PLANTS. 


incomes,  while  in  the  larger  towns  there  are  more  people  able  to 
afford  electric  service,  and  the  larger  the  town  the  larger  the 
demand  for  electricity  in  proportion  to  its  size. 

Plants  are  built  either  from  public  spirit,  as  in  the  case  of  a 
municipal  plant,  or  from  desire  for  private  gain,  or  mixture  of 
both  motives.  But  whatever  the  motive  the  plant  should  be  built 
to  suit  the  local  conditions  and  make  the  greatest  returns  with 
the  least  allowable  investment.  The  time  to  determine  is  before 
the  plant  is  built.  There  should  be  all  favorable  conditions 
possible  for  the  plant’s  success;  there  will  be  enough  obstacles 
left. 

SmalT plants  really  require  the  best  judgment  in  design  and 
construction  of  any.  The  margin  of  profit  is  smaller  than  in 
large  plants,  and  a  mistake  that  on  a  large  plant  would  merely 
reduce  the  profit  would  put  a  small  plant  out  of  business.  The 
plant  should  be  simple,  reliable,  and  fairly  efficient,  but  the  main 
point  is  to  keep  the  investment  down.  For  a  given  location  a 
certain  investment  or  size '  of  plant  will  yield  the  greatest  re- 
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FIG.  2. — INCOME  FROM  STREET  LIGHTING,  KANSAS  ST.VTIONS. 


turns ;  a  greater  or  smaller  investment  will  earn  less  net  per 
cent;  the  loss  is  either  in  idle  investment  on  one  hand,  or  in 
lowered  economy  of  operation  on  the  other.  It  is  best  to  start 
with  a  comparatively  small  station,  and  fairly  heavy  lines  cov¬ 
ering  the  town  pretty  thoroughly.  Of  course  there  is  a  loss  due 
to  changing  equipment  and  rebuilding  lines,  but  the  investment 
and  risk  is  reduced  at  the  start  until  the  business  has  proved 
itself.  Moreover,  the  expense  of  operation  will  be  less,  and  it 
will  be  easier  to  get  good  rates  with  a  smaller  plant.  If  there 
is  a  large  plant  for  the  town  the  investment  and  expenses  will 
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be  larger,  and  the  company  will  need  business  very  badly.  Of 
course,  some  merchants  will  discover  this  and  take  advantage 
of  it  to  get  a  low  rate. 

There  are  in  the  operation  of  a  plant  a  number  of  fixed 
charges  independent  of  output,  and  the  smaller  the  plant  the 
larger  are  these  charges  in  proportion.  These  charges  ate  largely 
determined  by  the  size  and  design  of  the  plant,  and  in  a  plant 


Population 

FIG.  3. — CONNECTED  LOAD,  KANSAS  STATIONS. 

once  built  are  fixed  or  nearly  so.  The  expense  dependent  on 
output  is  practically  fixed  by  these  same  conditions,  and  no 
amount  of  skill  in  management  can  reduce  it  much  below  that 
point.  The  fixed  charges  consist  of  interest,  depreciation,  taxes 
and  insurance,  a  fair  figure  being  about  15  per  cent  per  year. 
Moreover,  there  are  operating  expenses,  salaries  and  wages,  fuel, 
repairs  and  incidentals. 

Once  the  location,  size  and  type  of  a  plant  are  determined, 
the  operating  expenses  are  practically  fixed ;  the  question  is 
then  one  of  a  market  for  the  energy,  and  neglecting  the  theories 
and  discriminations  of  rate-making  it  is  whether  a  certain  gross 


FIG.  4. — CONNECTED  LOAD,  IOWA  STATIONS. 


income  for  an  approximate  gross  output  can  be  obtained  from  a 
given  locality.  The  problem  of  rate  adjustment  is  to  equalize  this 
burden  on  the  different  consumers  so  the  total  amount  can  be 
obtained  with  a  minimum  of  trouble  to  the  company. 

It  is  easy  enough  to  say  put  in  meters,  no  flat  rates,  but  the 
business  must  be  adapted  to  local  conditions.  And  at  the  star? 
in  a  small  place  and  only  running  six  hours  per  day  the  plant  can 


make  more  profit  on  flat  rates.  But  there  will  come  a  time  wherp 
the  machine  is  nearly  loaded,  and  then  meters  can  be  gradually 
introduced,  putting  them  in  on  the  worst  customers’  first,  or 
else  cutting  them  off  the  line.  This  refers  only  to  stores;  resi¬ 
dences  using  over  four  lamps  should  be  on  meter  from  the  start. 

Now  the  business  obtainable  in  small  towns  will  average  about 
^  lamp  per  capita.  Purely  lighting  country  plants  during  the 
winter  peak  carry  about  one-half  the  connected  load  and  i  k\v 
of  station  capacity  will  be  needed  for  every  40  lamps  connected. 
Figuring  the  average  income  at  $2.50  per  i6-cp’lamp  per  year 
in  a  town  of  1,500  population  with  1,200  lamps,  this  would  be 
$3,000  gross  per  year,  or  $250  per  month,  or  $2  per  capita  per 
year,  A  30-kw  plant  will  handle  this  load  with  an  output  factor 
of  12  per  cent,  which  means  that  a  revenue  of  8  cents  per  kw- 
hour  at  the  switchboard  at  this  output  will  pay.  As  a  matter 
of  fact,  a  well-developed  plant  will  have  an  average  output 
factor  for  the  year  of  about  15  per  cent.  So  a  30-kw  plant 
should  send  out  an  average  of  3,300  kw-hours  per  month  and  will 
pay  if  it  can  realize  7  cents  per  kw-hour  at  the  switchboard, 
which  it  should  have  no  trouble  in  doing.  The  retail  price  must 
be  slightly  higher,  as  line  loss  and  slow  meters  will  reduce  the 
amount  sold  to  about  70  per  cent  of  the  output  at  switchboard. 
With  an  8  per  cent  output  factor  a  30-kw  plant  would  have  to 
realize  13J4  cents  at  the  switchboard  to  pay  expenses. 

An  inspection  of  the  accompanying  diagram  shows  that  at 
peak  average  prices  the  30-kw  plant  must  be  operated  at  nearly 
full  capacity,  the  60-kw  at  about  capacity,  and  the  loo-kw  at 
about  Yz  capacity  to  make  any  money.  So  the  larger  the  plant 
the  less  of  its  capacity  is  required  to  pay  expenses,  and  as  the 
extra  sales  over  this  amount  would  be  nearly  clear  profit,  the 
larger  the  margin  for  profit  and  the  better  the  plant  can  be  ex¬ 
pected  to  pay. 

All  these  factors  reach  a  balance  and  determine  that  as  a  rule 
1,500  to  2,000  is  the  smallest  population  that  an  independent  plant 
can  serve  profitably.  Only  a  few  years  since  the  limit  was  much- 
larger,  and  it  is  very  probable  that  new  applications  for  electricityr 
improvements  in  the  art  and  reduction  in  cost  of  equipment  may 
lower  this  limit  considerably. 

A  plant  must  give  good  and  fairly  adequate  service  to  satisfy 
'its  customers  and  prevent  competition.  If  a  plant  is  run  honestly 
and  fairly  and  develops  its  opportunities  there  is  no  excuse  for 
competition,  and  if  it  comes  the  management  has  to  that  degree 
failed  to  attain  the  proper  conduct  of  its  business.  The  electric 
business  has  been  singularly  free  from  the  direct  competition  that 
some  companies  from  their  own  faults  have  a  right  to  expect,  9 
few  isolated  plants  in  the  larger  cities  being  usually  the  extent 
of  the  trouble.  But  the  business  of  public  service  is  losing  its 
mystery  and  it  is  too  much  to  expect  the  continuance  of  present 
public  tolerance  in  this  regard.  If  a  town  of  3,000  will  support 
a  plant,  why  will  not  a  town  of  8,000  support  two,  or  a  town  of 
15.000  support  three?  According  tf)  the  “Central  Station  List” 
there  is  in  Kansas  a  city  of  35,000  with  a  light  plant  of  1,600  kw 
station  capacity,  50,000  incandescents  and  1,700  hp  motor  load. 
.Also  a  city  of  30,000  with  a  600-kw  station,  other  data  not  given. 
Even  making  allowance  for  error  in  the  report  it  would  seem 
that  there  is  considerable  room  for  growth  in  the  latter  city,  if 
not  for  a  competing  plant. 

In  practice  we  each  have  a  given  locality  to  develop,  and  as 
the  larger  the  plant  the  better  it  pays,  our  profits  from  the  under¬ 
taking  are  in  direct  proportion  to  our  enterprise  and  development 
of  our  territory. 

There  is  a  great  deal  of  talk  nowadays  about  free  gifts  of 
valuable  franchises  to  private  companies.  Leaving  aside  the 
larger  cities,  the  smaller  ones  merely  gave  away  what  they  did  not 
want — a  privilege  of  no  value  at  the  time.  And  whatever  value 
the  franchise  attained  in  future  was  the  direct  product  of  the 
efforts  of  the  private  company  that  developed  the  business.  As 
to  municipal  ownership,  the  average  city  council  cannot  take 
the  interest  in  the  business  that  a  private  management  would. 
Nor  will  there  be  the  harmony  and  freedom  from  conflicting  in¬ 
terests  that  is  found  in  private  companies,  the  consequence  being 
that  under  city  ownership  they  will  get  a  kind  of  service  at  a 
price  to  the  consumer  sometimes  a  trifle  lower  than  service  from- 
private  companies.  But  with  this  commodity  especially  poor 
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service  is  undesirable  at  any  price,  and  almost  invariably  die  in¬ 
terests  of  the  community  in  general  will  be  better  served  by  a 
private  than  a  public  plant. 

Fig.  I  represents  the  cost  per  month  of  operating  plants  of 
30  to  100  kw  in  graphical  form.  Fig.  2  represents  the  income 
of  Kansas  central  stations  from  street  lighting.  Figs.  3  and  4 
represent  the  connected  load  of  Kansas  and  Iowa  central  stations, 
respectively. 


New  Telephone  Patents. 


IMPROVED  INSTRUMENTS. 

The  tendency  of  transmitters  to  pack  has  been  the  source  of  no 
end  of  trouble,  and  it  is  even  found  that  an  instrument  which 
will  rarely  pack  under  use  will  do  so  badly  if  left  standing  un¬ 
disturbed  for  any  length  of  time.  This  apparently  occurs  under 
the  natural  tendency  of  the  granules  to  settle  down,  coupled  with 
the  effect  of  the  minute  vibrations  of  the  transmitter  as  a  whole 
with  its  support.  Mr.  H.  E.  Schreeve,  of  Newton,  Mass.,  has 
found  this  effect  particularly  objectionable  in  repeaters,  the 
electrodes  of  which  in  use  never  become  subjected  to  any  con¬ 
siderable  motion.  Because  of  this  he  has  invented  and  patented 
arrangements  for  automatically  agitating  a  packed  transmitter. 
One  method  consists  in  supporting  the  rear  electrode  of  the 
transmitter  upon  an  auxiliary  mica  diaphragm  exactly  as  for  the 
front  one.  For  the  bridge  is  then  substituted  a  thermostatic  arch 
surrounded  by  a  heating  coil  included  in  the  transmitter  circuit. 
Any  packing  is  accompanied  by  excessive  current  which  disturbs 
the  equilibrium  of  the  arch  and  causes  a  pull  upon  the  back 
electrode.  This  is  followed  by  a  push  as  the  arch  cools  off 
under  the  diminished  current.  The  result  is  an  effective  agita¬ 
tion  of  the  granules. 

The  same  result  can  be  accomplished  magnetically  by  ren¬ 
dering  the  electrode  support  magnetic  and  by  including  a  suit¬ 
ably  placed  electromagnet  in  the  circuit.  In  this  case  considerable 
impedance  must  be  included  in  this  circuit  to  prevent  any  dis¬ 
turbance  of  the  electrode  due  to  leakage  of  voice  currents  through 
the  coil.  On  the  other  hand,  a  condenser  must  shunt  the  reg¬ 
ulating  circuit  to  provide  a  path  for  these  currents.  Mr.  Shreeve 
has  assigned  both  his  patents  to  the  American  Telephone  & 
Telegraph  Company. 

Mr.  J.  McMahon,  of  Oakdale,  Cal.,  has  patented  a  receiver 
having  contained  within  it  the  hook  switch  elements.  The 
springs  are  disposed  within  the  U  magnet  and  are  operated  by  a 


FIG.  I. — M’mAHON  RECEIVER. 


to  vibrate  independently,  the  large  granules  in  the  recess  cannot 
escape.  The  sound  waves  are  delivered  against  both  diaphragms 
so  that  they  vibrate  oppositely.  Vibration  from  the  receiver  is 
of  little  effect,  however,  as  it  affects  the  diaphragms  synchron¬ 
ously. 

It  has  been  long  known  that  a  double-wound  receiver  will  talk 
with  one  end  of  each  winding  open.  The  more  intimately  the 
two  windings  are  associated  the  better  the  efficiency.  Mr.  C.  M. 
Jacobs,  of  Reading,  England,  finds  that  the  use  of  such  a  receiver, 
wound  bifilar,  greatly  reduces  the  effect  of  induced  disturbing 
currents.  He  finds  the  effect  more  marked  if  an  impedance  be 
shunted  about  the  receiver.  He  has  covered  both  arrangements 
by  a  patent. 

W.  M.  Davis,  of  Seattle,  Wash.,  has  patented  the  system 
shown  in  Fig.  2.  This  is  almost  self-explanatory  and  against 


its  merit,  simplicity,  must  be  scored  the  negative  supervisory 
signal. 

MANUAL  SYSTEMS. 

F.  B.  Parker,  of  Lafayette,  Ind.,  has  patented  a  circuit  system 
for  central-signalling,  local-battery  talking.  The  same  signal 
lamp  serves  for  calling  and  supervision.  The  key  to  the  system 
is  the  line  jack,  which  has  auxiliary  springs  so  connected  that 
the  signal  lamp  with  its  grounded  battery  is  switched  from  one 


hinged  bar  under  control  of  the  grip  of  the  user.  This  is  shown 
in  Fig.  I.  The  five-strand  receiver  cord  is,  of  course,  a  con¬ 
siderable  point  against  this  arrangement. 

A  head  telephone  set  forms  the  subject  of  a  patent  granted  to 
J.  Pieringer,  of  Jersey  City,  and  assigned  to  the  Western  Electric 
Company.  The  set  comprises  a  head  harness  considerably  more 
elaborate  than  the  usual  head  band.  This  carries  a  receiver  for 
one  ear,  and  a  transmitter  casing  at  the  other  ear.  An  adjustable 
mouthpiece  extends  into  proper  position.  This  arrangement 
produces  a  set,  the  parts  of  which  nicely  balance  and  one  of  which 
shields  both  ears  from  e.xtraneous  noise. 

A  hand  microphone,  especially  designed  to  avoid  singing,  has 
been  invented  by  A.  A.  Lind,  of  Malmo,  Sweden.  The  receiver 
and  microphone  parts  are  in  one  case,  the  hollow  handle  serving 
as  a  mouthpiece.  The  microphone  has  a  double  diaphragm,  one 
plane  and  one  with  a  shallow  dish-shaped  recess.  The  dia¬ 
phragms  are  placed  so  near  each  other  that  while  they  are  free 


limb  of  the  line  to  the  other  on  the  insertion  of  the  plug.  Nor¬ 
mally  one  limb  of  the  line  is  grounded  at  the  jack  while  the 
other  has  the  signal  and  battery  connected  to  it.  The  rising  of 
the  hook  closes  the  circuit  to  display  the  signal.  The  plugging-in 
cuts  off  the  ground  at  the  jack,  and  connects  the  signal  to  this 
side  of  the  line.  Now  the  signal  is  out  until  a  ground  is  intro¬ 
duced  at  the  station  by  the  return  of  the  hook  against  its 
grounded  back  stop.  Fig.  3  shows  the  arrangement  of  listening 
key  found  necessary  by  W.  W.  Dean  in  order  to  have  a  satis¬ 
factory  busy  test  with  a  two-wire  multiple  system.  As  the  test 
ring  of  the  jacks  is  in  the  talking  circuit,  an  infinitesimal  current 
only  must  escape  in  testing  if  a  conversation  is  not  to  be  dis¬ 
turbed  by  the  testing  of  operators.  Because  of  this  the  test  relay 
is  of  high  resistance.  However,  unless  the  supervisory  relay 
were  cut  off  by  the  listening  key  its  low  resistance  would  defeat 
the  end  sought.  It  is  here  that  the  invention  lies.  Mr.  Dean 
has  assigned  his  patent  to  the  Kellogg  Switchboard  and  Supply 
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Company.  Another  patent  assigned  to  the  same  company  has 
been  issued  to  A.  D,  T.  Sibby,  describing  a  circuit  system  adapted 
for  use  with  magneto  instruments  but  readily  convertible  to 
common-battery.  The  line  relay  is  sensitive  to  alternating  cur¬ 
rents  and  when  once  operated  it  locks,  maintaining  the  line  sig¬ 
nal  until  released  by  the  response  of  the  operator.  Similarly,  the 
cord  signals  are  controlled  by  a  locking  bridged  relay,  sensitive 
to  alternating  currents,  the  lock  being  controlled  by  the  listening 
key  and  the  plugs. 

SEMI-AUTOMATIC  SYSTEM. 

A  rather  simple  idea  forms  the  basis  of  an  interesting  semi¬ 
automatic  switchboard  system  patented  by  A.  T.  M.  Thomson,  of 
London,  England.  The  whole  system  hinges  on  the  arrangement 
of  the  subscriber’s  sender  so  that  it  will  repeat  its  setting  sev¬ 
eral  times  at  will.  By  this  arrangement,  upon  the  response  of 
an  operator  to  a  line  signal,  by  connecting  a  pair  of  cords,  the 
desired  number  comes  in  upon  her  register.  From  the  informa¬ 
tion  she  plugs  ahead  in  the  right  direction  just  as  though  the 
subscriber  had  spoken.  The  answering  of  the  signal  thus  placed 
before  the  next  required  operator,  registers  the  call  at  her  posi¬ 
tion  and  she  may  advance  the  call  again  and  so  on  until  the 
connection  is  completed.  There  seems  to  be  good  possibilities 
along  this  line.  Mr.  Thomson  has  worked  out  his  system  in 
considerable  detail,  but  this  represents  but  one  of  many  practi¬ 
cal  adaptations  of  the  fundamental  principle. 

APPARATUS  IMPROVEMENTS. 

In  Fig.  4  is  shown  an  improved  switchboard  plug  with  a  split 
shank  with  a  nut  at  its  base.  This  provides  a  shank  in  which  not 
only  may  a  cord  be  inserted  easily  but  also  an  effective  clamp  to 


FIG.  4. — DOZIER  PLUG. 

hold  the  plug  tightly  on  the  cord.  A.  B.  Dozier,  of  Taylor, 
Texas,  is  the  patentee. 

Marcus  Frank,  of  Cincinnati,  advances  the  theory  that  a  soft 
pad  of  feathers  between  a  receiver  and  the  ear  of  a  user  im¬ 
proves  the  transmission.  He  terms  such  a  pad  with  an  apron  for 
holding  it  to  the  receiver,  a  “Sound  Sensitizer,”  and  he  has  cov¬ 
ered  it  by  a  patent. 

A  combined  receiver,  induction  coil  and  calling  signal  forms  the 
subject  of  a  patent  granted  to  D.  H.  Wilson,  of  Chicago.  The 
induction  coil  is  wound  on  a  U-case  which  carries  the  receiver 
cases  and  coils.  A  sound  tube  leads  from  the  diaphragm  chamber 
to  the  ear.  A  vibrator  before  one  pole  of  the  coil  serves  as  a  call, 
its  contacts  being  included  in  circuit  during  calling. 

A  hook  switchboard  control  has  been  patented  by  J.  Silver- 
man,  of  San  Francisco.  This  comprises  an  arm  under  the  con¬ 
tinued  action  of  a  spring  so  that  it  has  no  stable  joints  except 
its  stops.  One  stop  is  the  hook  switch  lever,  which  becomes 
depressed  under  the  pressure;  a  slight  touch  and  the  lever  flies 
against  its  other  stop,  releasing  the  hook. 


Letters  to  the  Editors. 


Racial  Engineering. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  venture  the  opinion  that  Mr.  Henshaw  did  not  go 
very  deep  into  the  question  before  writing  down  his  letter  on 
“Racial  Engineering”  in  your  issue  of  December  8. 

Referring,  for  instance,  to  the  American  Institute  of  Elec¬ 
trical  Engineers,  the  Engineers’  Society  of  Western  Pennsylvania, 
the  Electric  Gub  (Westinghouse  employes)  and  the  American 
Society  of  Swedish  Engineers,  we  have  examples  of  different 
attempts  to  bring  together  engineers  with  special  interests  in 
common.  They  are  all  trying  to  give  their  members  a  broader 
view  of  the  wonderful  technical  progress  of  our  great  country 
and  the  reason  for  the  existence  of  each  society  depends  simply 
upon  this  function. 


I  refuse  to  believe  that  the  organization  criticized  can  make 
only  for  race  separation  as  Mr.  Henshaw  further  asserts.  We  are 
trying  to  assist  our  members  in  acquiring  American  ideas  and 
the  “Yankee  push”  and  I  have  found  our  average  member  be¬ 
come  more  rapidly  Americanized  than  those  who  are  non¬ 
members.  In  regard  to  the  question  of  obtaining  for  the 
American  Society  of  Swedish  Engineers  executive  room  in  the 
Engineers’  Societies  Building.  I  do  not  know  to  what  extent 
the  building  can  allow  space  for  lesser  organizations,  but  if 
there  be  room  to  spare  I  believe  it  would  be  to  some  advantage 
to  the  great  undertaking  to  get  our  engineers  interested  in  the 
Engineers’  Home  from  their  very  start  in  this  country. 

I  believe  few  countries  have  furnished  and  are  furnishing 
the  United  States  with  a  greater  number  of  educated  engineers 
than  Sweden,  and  we  like  to  think  that  the  Swedish-American 
factor  is  not  the  least  efficient  in  our  great  system  for  trans¬ 
muting  raw  material  and  brains  into  the  different  necessities 
of  modern  life.  We  are  proud  of  being  Americans,  but  not 
in  the  least  ashamed  of  being  Swedes. 

SwissvALE,  Pa.  Filip  Freden. 


Segregation  of  Foreign  Engineering  Societies. 


To  the  Editors  of  Electrical  World: 

Sirs: — Mr.  F.  V.  Henshaw’s  letter  in  Electrical  World  of 
December  8  is  certainly  a  good  argument  against  “A  Scandina¬ 
vian  Engineers’  Union,”  for  which  I  tender  him  my  sincere 
thanks.  It  does  not,  however,  apply  to  the  “American  Society  of 
Swedish  Engineers”  for  the  reason  that  this  society  is  organ¬ 
ized  chiefly  for  the  purpose  of  helping  newcomers  to  this  country 
to  understand  “the  American  spirit,”  and  to  get  their  “first  job.” 
Papers  are  read,  discussions  held  and  social  gatherings  formed 
mainly  to  keep  the  elder  members’  interest  alive,  and  it  is  deeply 
to  be  regretted  that  the  “American  spirit”  altogether  too  often 
takes  such  hold  of  the  Swedish  American  engineer  that  he,  for 
the  sake  of  his  new  friends,  forgets  the  helping  hand,  that  he 
almost  invariably  so  eagerly  sought  and  accepted  upon  arrival  to 
this  country.  However  great  opportunities  this  country  may 
offer,  as  a  matter  of  fact  it  must  be  admitted  that  said  helping 
hand  is  almost  indispensable  to  the  newcomer  if  he  wishes  to 
be  admitted  to  his  profession  over  here  within  a  reasonable  time. 
Perhaps  Mr.  Henshaw,  never  having  entered  this  country  as  a 
foreigner,  is  unable  to  appreciate  this  very  substantial  “raison 
d’etre”  which  is  so  widely  different  from  the  motive  of  an  Amer¬ 
ican  engineering  body. 

It  may  also  be  stated  right  here  that  there  is  probably  no  for¬ 
eigner  who  will  more  readily  assimilate  himself  with  this  great 
republic  than  the  Swedish  engineer,  who  will  also  be  found  to 
use  his  first  opportunity  to  join  one  of  the  American  engineering 
societies. 

In  conclusion  I  would  say  that  should  the  Swedish-American 
engineers  entertain  and  through  their  organization  uphold  a 
certain  well-founded  pride  in  having  graduated  at  Stockholm, 
Sweden,  so  much  the  better  for  them,  and  to  ask  them  to  tear  all 
ties  between  themselves  and  their  college,  or  to  ask  Mr.  Henshaw 
not  to  feel  himself  under  a  special  obligation  to  his  own  college, 
is  to  ask  for  an  almost  inhuman  ingratitude  of  which  I  hope  not 
even  a  Swedish-born  American  citizen  would  be  guilty. 

Milwaukee,  Wis.  J.  E.  Fries. 


Aluminum  and  Copper  Transmission  Lines. 


To  the  Editors  of  Electrical  World: 

Sirs: — It  is  interesting  to  note  the  comparative  behavior  of 
copper  and  aluminum  transmission  lines  under  abnormal  con¬ 
ditions.  About  the  middle  of  last  November  a  heavy  blow 
came  up  one  afternoon  and  continued  late  into  the  night  One 
of  these  lines,  the  aluminum,  was  out  of  business  almost  as 
soon  as  the  storm  struck  it  and  was  not  cut  in  till  the  afternoon 
of  the  next  day.  This  transmission  line  is  three-phase,  30-cycle, 
19,000-volt,  having  two  circuits  on  the  poles  and  using  glass 
insulators  of  the  triple-petticoat  type.  The  conductors  consist 
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of  six  strands  of  No.  lo  wire.  In  ten  miles  of  this  line,  which 
runs  at  right  angles  to  the  direction  the  storm  took,  not  less 
than  a  dozen  breaks  were  counted.  All  of  the  breaks  were  be¬ 
tween  the  poles,  and  not  being  due  to  guys  giving  way  or  pins 
breaking,  were  evidently  caused  by  wind  pressure  directly  on 
the  wire. 

The  copper  line  is  a  three-wire,  three-phase  line  and  had  two 
breaks,  one  of  which  was  caused  by  a  falling  tree.  The  only 
other  break  was  due  to  a  broken  insulator,  which  are  all  of 
porcelain. 

The  two  lines  are  in  adjacent  counties,  thus  working  under 
the  same  weather  conditions.  They  are  of  nearly  the  same  length 
and  operate  at  the  same  voltage  and  frequency,  the  aluminum 
line,  however,  transmitting  about  double  the  amount  of  power 
of  the  copper  line.  The  copper  is  No.  2  solid.  No  snow,  hail, 
sleet  or  rain  fell  during  the  storm. 

Zeeland,  Mich.  J.  Edw.  Kamps. 


Price  of  Tantalum  Lamps. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  a  letter  in  your  issue  of  December  15  by 
E.  G.  Kennard,  of  London,  England,  on  the  price  of  tantalum 
lamps  as  made  by  American  manufacturers  in  comparison  with 
prices  charged  for  the  same  lamps  abroad,  I  would  state  that 
early  last  fall  the  price  of  the  American  tantalum  lamp  was  re¬ 
duced  to  60  cents  list.  With  a  discount  of  20  per  cent  to  central 
stations  on  annual  contracts  this  brings  the  price  below  50  cents. 
America,  therefore,  still  keeps  below  the  English  prices  on 
these  lamps.  • 

Harrison,  N.  J.  F.  W.  Willcox. 

[The  New  York  Edison  Company  supplies  tantalum  lamps 
to  residence  and  other  minor  customers  at  35  cents  each,  in 
lieu  of  free  renewals  of  carbon  filament  lamps. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Alternators. — Lincoln. — A  continuation  of  his  long  illustrated 
serial  on  the  performance  and  operation  of  alternating-current 
generators.  The  author  discusses  power  factor  and  rating,  auto¬ 
matic  regulation  by  means  of  composite  windings  or  automatic 
regulators,  and  efficiencies.  In  discussing  the  operation  of  alter¬ 
nators  he  deals  especially  with  methods  of  synchronizing  and 
engine  requirements  for  operation  in  parallel. — Elec.  Jour.,  De¬ 
cember. 

Direct-Current  Machines. — Menges. — 'A  long  letter  dealing 
with  the  mathematical  theory  of  compensation  and  commutation 
of  direct-current  machines.  The  writer  claims  that  the  modern 
commutation  theories  are  not  exact. — Elek.  Zeit.,  November  29. 

Pressing  on  Armatures. — Sinclair. — A  note  giving  practical 
rules  for  pressing  armatures  on  engine  shafts. — Elec.  Jour., 
December. 

Power. 

Cost  of  Energy. — Hutton. — In  the  introduction  of  a  paper  on 
the  production  of  iron  and  steel  in  the  electric  furnace,  the  author 
gives  some  figures  on  the  cost  of  energy.  The  cost  of  energy 
from  waterfalls  varies  from  about  $20  per  electric  horse-power- 
year  at  Niagara  Falls  \o  something  like  $4  in  some  Norwegian 
hydraulic  plants.  The  question  of  power  generating  in  a  steam 
plant  on  a  large  scale,  for  continuous  use  at  full  load  and  on 
the  spot,  without  the  cost  of  a  distributing  system,  is  entirely 
different  from  the  ordinary  conditions  of  electric  central  sta¬ 
tions.  In  a  power  plant  properly  designed  for  the  purpose  and 
with  a  small  number  of  large  units,  the  author  believes  that  in 
favorable  situations,  with  cheap  coal  and  with  good  water  supply 
the  kw-hour  can  be  obtained  by  steam  at  the  total  cost  of  about 
0.5  cent.  “There  are  in  England  several  large  private  plants 
running  under  these  conditions,  and  so  far  as  can  be  gathered 
from  the  evidence  (see  e.  g.  Minutes  of  Evidence  of  Royal  Com¬ 
mission  on  Coal  Supplies)  the  actual  cost  in  practice  is  not 
materially  above  this  figure.”  Concerning  the  cost  of  energy 
from  gas  it  is  stated  on  authority  of  the  Power  Gas  Corporation 
that  "in  the  case  of  a  Mond  ammonia  recovery  gas  plant  working 
continuously  with  a  heavy  load,  with  coal  at  $2  per  ton  (the  gas 
being  used  for  power  and  heating  purposes),  the  total  cost  of 
electricity  (excluding  interest  and  depreciation)  produced  by 
means  of  six  300-hp  gas  dynamos,-  amounted  to  only  0.2  cent 
per  kw-hour.  The  same  company,  as  a  result  of  its  extensive 
experience,  is  able  to  estimate  the  cost  with  a  3,000-kw  plant, 
working  132  hours  per  week,  and  with  coal  at  $2  per  ton,  at 
0.1262  cent  per  kw-hour  total  working  costs,  or  0.210  cent  per 
kw-hour,  inclusive  of  interest  and  depreciation  charges.” — Lond. 
Engineering,  December  7. 

Water  Poxver  in  South  Africa. — Several  articles  and  notes  on 
the  scheme  of  transmitting  energy  from  the  Victoria  Falls  of 
the  Zambesi  to  the  Rand.  The  line  will  be  over  600  miles  in 
length,  probably  of  aluminum,  suitable  for  transmitting  30,000 
hp  and  carried  on  steel  towers  60  ft.  in  height.  It  is  proposed 


to  use  three-phase  transmission  at  a  pressure  of  150,000  volts 
and  a  frequency  of  i2)/2  periods,  with  the  conductors  spaced  at 
the  angles  of  a  14-ft.  equilateral  triangle.  But  all  this  is  still 
subject  to  modification  and  there  might  even  yet  be  transmission 
on  the  Thury  direct-current  series  system.  It  appears  that  the 
original  plant  is  to  be  furnished  by  the  Allgem.  Elek.  Ges.  in 
Berlin,  and  that  German  capitalists  are  interested  in  the  scheme. 
There  is  a  long  letter  by  Hammond  criticising  the  whole  scheme 
for  engineering  reasons  and  claiming  that  a  steam  plant  near 
Johannesburg  could  deliver  energy  at  a  much  lower  cost  than 
that  at  which  it  could  be  transmitted  from  the  Zambesi,  and 
with  a  much  greater  assurance  of  continuity  of  supply. — Lond. 
Elec.  Rev.  and  Elec.,  December  7. 

French  Power  Plants. — Montpellier. — Statistical  data  at  elec¬ 
trical  stations  in  the  Cote-d’Or  district  with  a  map  of  the  district. 
There  are  17  generating  stations,  supplying  current  to  35  towns. 
Of  these  17  stations,  12  have  only  local  networks,  while  the 
five  others  supply  current  to  a  number  of  towns.  Thirteen  of 
the  17  stations  utilize  water  power.  The  stations  produce  direct- 
current,  three  single-phase  current,  three  three-phase  current  and 
one  both  single-phase  and  three-phase  current.  All  of  the  five 
stations  having  transmission  lines  generate  alternating  current. — 
L’Electricien,  December  8. 

A  Scotch  Water  Power  Station. — A  fully-illustrated  descrip¬ 
tion  of  the  Snowdon  water  power  plant  of  the  North  Wales 
Power  &  Traction  Company.  The  power  is  used  mostly  in 
quarries  in  the  neighborhood,  but  will  also  be  employed  for 
traction  and  lighting.  At  present  the  power  house  contains  40 
alternators  generating  three-phase  currents  at  10,000  volts  and 
50  cycles.  The  capacity  of  each  alternator  is  1,500  kilovolt-amp. 
— Lond.  Elec.  Rev.,  December  7. 

Producer  Gas. — Schoettler. — The  first  part  of  a  long  paper 
read  before  the  Berlin  Electrical  Society  on  producer  gas,  differ¬ 
ent  types  of  gas  producers  and  gas  engines. — Elek.  Zeit.,  No¬ 
vember  29. 

Irrigation  in  Haivaii. — O’Shaughnessy. — The  first  part  of  an 
illustrated  article  on  modern  irrigation  in  the  Hawaiian  Islands. 
The  present  water  supply  of  the  islands  is  derived  from  two 
sources.  First  by  gravity  from  the  natural  flowing  streams,  the 
impounding  of  the  flood  waters  of  these  streams  and  by  the  in¬ 
terception  of  ground  water  by  tunneling.  Second  by  pumping 
ground  water  or  artesian  waters  from  wells  and  sumps,  excavated 
near  the  seashore.  The  pumps  are  driven  either  with  coal  or  oil 
as  fuel,  or  by  electricity  generated  from  water  power. — Jour,  of 
Elec.  Power  and  Gas,  November  24. 

Traction. 

Regenerative  Control  of  Tramcars. — Ra worth. — A  paper  be¬ 
fore  the  British  Inst.  Elec.  Eng.  on  his  regenerative  system  of 
electric  traction.  He  states  that  actual  experience  has  shown 
that  even  on  level  lines  regeneration  produces  a  saving  in  energy 
of  over  10  per  cent  and  wherever  the  country  is  undulating  from 
20  to  30  per  cent  may  be  expected.  The  design  of  a  series* 
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parallel  controller  offers  distinct  difficulties  in  this  case.  The 
difficulty  of  changing  from  series  to  parallel  or  vice  versa  with 
shunt-wound  motors,  consists  principally  in  the  fact  that  the 
speed  of  the  armature  varies  inversely  as  the  strength  of  the 
held  and  directly  as  the  voltage  across  the  brushes.  It  is  obvious, 
therefore,  that  in  changing  from  series  to  parallel  the  held 
strength  must  be  practically  doubled,  otherwise  the  moment  the 
armature  circuit  is  closed  across  500  volts  a  violent  attempt  will 
be  made  by  the  motors  to  accelerate  the  car.  The  operation  of 
strengthening  the  held  can  be  carried  out  fairly  quickly,  but  not 
quickly  enough ;  consequently  it  is  necessary  to  insert  some  re'- 
sistance  in  series  with  the  armature  to  check  momentarily  the 
rush  of  current  due  to  the  inexactitude  of  the  held  strength.  It 
is  also  necessary  to  insert  some  series  held  winding  in  series 
with  each  armature,  for  without  this  precaution  the  motors 
would  not  work  in  parallel.  It  is  also  an  essential  condition 
that  in  breaking  the  current  either  when  going  out  of  series  or 
when  coming  out  of  parallel,  there  shall  be  no  resistance  in 
circuit,  otherwise  there  will  be  heavy  flashes  in  the  controller. 
In  this  respect  shunt  motors  differ  entirely  from  series  motors, 
in  combination  with  which  latter  resistance  are  necessary  when 
opening  the  circuit.  The  whole  scheme  of  the  operation  of  the 
controller  as  now  used  is  shown  in  Fig.  i.  Referring  to  this 


diagram,  it  will  be  seen  that  the  shunt  field  circuit  is  first  closed; 
then  on  the  first  notch  the  armatures  are  connected  in  series 
with  resistance.  The  resistance  is  then  cut  out  in  steps,  and 
notch  No.  4  the  armatures  are  in  series  across  the  full  voltage, 
the  fields  being  fully  excited.  This  notch  gives  a  speed  of  from 
3^  to  6  miles  an  hour,  according  to  the  type  of  motor  used.  It 
is  an  advantage  to  have  the  minimum  speed  as  low  as  possible, 
both  for  the  sake  of  economy  in  electricity,  due  to  the  reduction 
of  the  rheostatic  period  and  because  it  is  the  minimum  speed  at 
which  motors  will  return  energy  to  the  line.  On  notches  5  and  6 
resistance  is  inserted  in  the  shunt  field  circuit  with  the  object 
of  increasing  the  speed,  the  speed  on  the  sixth  notch  being  3  to  4 
miles  an  hour  faster  than  the  minimum  speed.  On  notches  7,  8 
and  9,  when  the  controller  handle  is  being  turned  in  a  clockwise 
direction,  the  connections  are  exactly  the  same  as  on  notch  6. 
Thus,  when  the  circuit  is  opened  preparatory  to  going  into  par¬ 
allel,  there  is  no  resistance  in  the  armature  circuit.  On  notch  10 
all  the  resistance  in  series  with  the  shunt  field  coils  is  cut  out, 
thus  giving  the  maximum  field  strength,  the  armatures  are  con¬ 
nected  in  parallel,  each  in  series  with  its  series  field  winding, 
and  resistance  is  inserted  in  the  main  circuit.  A  resistance  is 
put  in  parallel  with  the  series  windings  in  order  to  shunt  a  por¬ 
tion  of  the  current ;  only  so  much  current  as  will  balance  the 
load  between  the  two  armatures  is  allowed  to  pass  through  the 
series  windings.  On  notches  ii  and  12  the  resistance  in  the  main 
circuit  is  cut  out  in  steps,  and  on  notch  13  the  armatures  are  in 
parallel  across  the  full  voltage,  the  field  strength  being  at  the 
maximum.  On  notches  14  and  15  resistance  is  inserted  in  steps 


in  the  shunt  field  circuit  to  attain  the  top  speeds.  Some  results 
of  actual  tests  with  the  system  are  given. — Lond.  £/eg.  Rev.,  De¬ 
cember  7. 

Regenerative  System. — Johnson. — An  abstract  of  a  paper  read 
before  the  Manchester  Association  of  Engineers  on  the  Johnson- 
Lundell-Lang  system.  A  fundamental  aim  was  to  relegate  shunt 
excitation  to  the  single  duty  of  regenerating,  in  which  duty  alone 
it  is  indispensable  and  at  all  other  times  to  operate  the  motors 
under  series  excitation  simply.  In  realizing  this  aim  it  has  been 
found  practicable  to  retain  in  a  regenerative  system  the  inherent 
advantages  of  the  standard  series  traction  motor,  and  to  avoid 
the  losses  and  incidental  disadvantages  of  shunt  excitation.*  Ac¬ 
cording  to  preliminary  tests  made  on  the  Norwich  tramways,  the 
regenerative  car  on  the  Johnson-Lundell  system  effected  a  saving 
in  energy  used  per  car-mile  of  about  30  per  cent  on  the  average ; 
the  saving  depended  on  the  direction  of  running  the  car. — Lond. 
Elec.  Review,  December  7. 

London  Subway. — The  first  part  of  an  illustrated  article  on  the 
Great  Northern,  Piccadilly  &  Brompton  Railway,  which  is  the 
most  important  part  of  the  group  of  tube  railways  in  London. 
The  greater  part  is  in  twin  iron-tube  tunnels.  The  current  is 
supplied  from  converter  sub-stations.  For  ventilation  19  exhaust 
fans  have  been  installed,  mostly  in  the  station  buildings,  each 
capable  of  drawing  out  18,500  cu.  ft.  of  air  per  minute.  The 
controlling  devices  of  the  trains  are  arranged  according  to  the 
standard  Sprague-Thomson-Houston  multiple-unit  system. — Lond. 
Elec.,  December  7. 

Electric  Locomotive. — An  illustrated  account  of  tests  of  the 
Ward  Leonard-Oerlikon  electric  locomotive,  which  has  been  in 
use  for  over  two  years  at  a  trolley  potential  of  15,000  volts. 
Characteristic  curves  and  a  diagram  of  motor  connections  are 
given. — St.  R’y  Jour.,  December  8. 

Testing. — Beach. — In  a  continuation  of  his  illustrated  serial 
on  tests  of  large  motors,  generators  and  motor-generator  sets,  he 
deals  with  the  testing  of  railway  car  and  locomotive  equipments, 
and  shows  how  tests  closely  fitting  the  conditions  of  real  railway 
practice  may  be  carried  out  in  the  testing  laboratory.  He  deals 
especially  with  what  is  known  as  the  fly-wheel  test. — Elec.  Jour., 
December. 

Train  Tests. — Ashe. — A  description  of  a  series  of  tests  re¬ 
cently  carried  out  by  the  author  on  the  elevated  system  of  the 
Brooklyn  Rapid  Transit  Company.  He  then  gives  the  speed-time 
curves  derived  from  these  tests,  and  discusses  the  various  records 
which  have  been  secured  in  tests  of  this  kind. — St.  R’y  Jour., 
December  i. 

Wires,  Wiring  and  Conduits. 

Temperature  CoefRcient  of  Gutta-Percha. — Winnertz. — In  the 
manufacture  of  gutta-percha  cables,  observations  have  recently 
been  made  which  should  be  taken  into  consideration  to  avoid 
mistakes  in  calculating  the  insulation  resistance.  It  has  been 
found  that  the  shape  of  the  curve  of  the  temperature  coefficient 
of  gutta-percha  is  different  from  what  it  had  been  assumed  to 
be  before,  especially  at  low  temperatures.  This  fact  was  first 
found  in  cables  which  were  used  near  the  freezing  point  when 
the  values  of  the  insulation  resistance  calculated  by  means  of 
the  heretofore  usual  temperature  coefficient  for  the  standard 
temperature  of  75°  F.,  were  found  to  be  too  low.  It  was  estab¬ 
lished  that  the  coefficients  are  not  the  same  at  all  temperatures 
as  had  formerly  been  assumed.  The  author  shows  how  to  avoid 
such  mistakes. — Elek.  Zeit.,  November  29. 

Ciectro-Physics  and  Magnetism. 

Electric  Resistance  of  Alloys. — Willows. — Rayleigh  has  for¬ 
merly  prpposed  a  theory  on  the  electric  resistance  of  alloys,  based 
on  the  thermo-electric  properties  of  a  mixture  of  metals.  When 
electricity  flows  from  one  metal  to  another  there  is  an  absorp¬ 
tion  or  development  of  heat  at  the  junction— the  Peltier  effect. 
The  temperature  disturbance  thus  created  increases  until  the 
conduction  of  heat  through  the  metals  balances  the  Peltier  effect 
at  the  junctions,  and  it  sets  up  a  back  e.m.f.  The  difference  of 
temperature  at  the  alternate  junctions  is  proportional  to  the 
current,  so  is  also  the  back  e.m.f.  called  into  play.  But  a  re¬ 
verse  e.m.f.  proportional  to  current  is  indistinguishable  experi¬ 
mentally  from  a  resistance,  so  that  an  alloy  should,  on  these 
grounds,  possess  a  spurious  resistance,  differing  in  nature  from 
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that  of  a  pure  metal.  It  would  be  interesting  to  separate  the 
true  and  false  resistances.  Liebenow  has  attacked  this  problem 
indirectly  while  the  present  author  endeavored  to  prove  the  ex¬ 
istence  of  false  resistance  directly.  His  method  is  based  on  the 
following  argument.  Suppose  a  current  runs  through  an  alloy 
and  that  it  sets  up  a  back  e.m.f. ;  if  it  is  now  quickly  reversed 
this  inverse  e.m.f.  will  at  first  assist  its  passage  and  more  will 
flow  in  the  second  direction  than  in  the  first,  or,  what  comes  to 
the  same  thing,  the  resistance  will  appear  to  be  less  for  the 
quickly  reversed  current  than  for  the  steady  direct  one.  As  the 
temperature  of  the  junctions  will  be  equalized  rapidly  on  ac¬ 
count  of  their  small  distance  apart,  the  current  reversals  must 
be  rapid.  The  author,  therefore,  used  an  alternating  current. 
However,  the  results  of  his  experiments  were  negative. — Phil. 
Mag.,  December. 

Real  and  Magnetizing  Power. — Boucherot. — A  mathematical 
note  on  the  separation  of  real  and  the  magnetizing  power  in 
alternating-current  calculations,  and  on  the  advantages  of  this 
method  for  various  purposes. — La  Revue  Elec.j  November  30. 

Electro-Chemistry  and  Batteries. 

Electric  Furnace  for  Iron  and  Steel. — Hutton. — A  paper  read 
before  the  Sheffield  Society  of  Engineers  and  Metallurgists.  In 
the  introduction  he  gives  numerical  data  on  the  cost  of  gener¬ 
ating  energy.  (See  abstract  above  under  “Power.”)  Concern¬ 
ing  the  future  of  the  electrical  furnace,  the  author  makes  the 
following  remarks :  The  difficulties  in  achieving  an  economical 
utilization  of  fuel  as  the  higher  limits  of  temperature  are  ap¬ 
proached  and,  on  the  other  hand,  the  necessity  in  many  ordinary 
metallurgical  processes  of  transferring  the  heat  from  the  burn¬ 
ing  fuel  through  the  walls  of  a  crucible,  retort  or  other  contain¬ 
ing  vessel,  are  two  factors  which  are  bound  to  tell  in  favor  of 
the  adoption  of  electric  heating,  as  the  availability  and  decrease 
in  cost  of  development  of  electric  power  progress.  But  in  cer¬ 
tain  cases  it  is  not  improbable  that  the  electric  furnace,  while 
striving  to  annex  some  branch  of  metallurgical  work,  may  itself 
be  ousted  by  causing  the  improvement  of  the  fuel-heated  furnace 
it  is  trying  to  displace.  The  author  then  speaks  of  the  manu¬ 
facture  of  the  ferro-alloys  in  the  electric  furnace,  especially  of 
those  richer  alloys  free  from  carbon.  He  then  reviews  the  pos¬ 
sibilities  of  reduction  of  iron  ore  in  the  electric  furnace,  chiefly 
on  the  basis  of  the  results  obtained  in  the  recent  experiments 
at  Sault  Ste.  Marie.  The  main  part  of  the  paper  deals  with  the 
production  of  high-grade  steels,  the  induction  furnace  of  Kjellin 
and  the  furnaces  of  Heroult,  Keller,  Girod  and  Stassano  being 
described. — Lond.  Engineering,  December  7. 

Units,  Measurements  and  Instruments. 

An  Alternating-Current  Wave  Form  Device. — Brj\ckett. — To 
determine  the  form  of  the  e.m.f.  wave  of  an  alternator  by  the 
ballistic  galvanometer  method,  requires  both  an  accurate  angular 
setting  of  the  armature  and  its  exact  rotation  through  very  small 
angles.  This  is  equally  true  whether  the  effect  on  the  galvanom¬ 
eter  is  produced  by  reversing  the  field  of  the  alternator  or  by 
quickly  rotating  its  armature  through  a  small  but  definitely  lim¬ 
ited  arc.  For  each  method  a  double  or  duplicate  Prony  brake,  as 
shown  in  Fig.  2.  is  remarkably  satisfactory.  Two  similar  clamp 


FIG.  2. — DOUBLE  PRONY  BRAKE. 

brakes  with  long  arms  are  placed  on  the  pulley  side  by  side. 
With  the  arms  held  rigidly  the  desired  readings  for  one  obser¬ 
vation  are  made.  Then  brake  i  is  undamped  at  the  pulley,  the 
end  of  its  arm  released  and  rotated  up  a  short  distance  to  a 
fixed  stop.  Brake  i  is  now  clamped  to  the  pulley,  brake  2  is  un¬ 
damped  and  the  end  of  i  turned  down  to  its  original  position, 
rotating  the  armature  with  it.  Then  2  is  clamped  again.  Thus 
the  armature  has  been  rotated  through  a  small  angle  that  may 


be  computed  with  great  accuracy  from  the  length  of  the  arms 
and  the  distance  through  which  the  end  of  arm  of  brake  i  is 
moved.  When  very  small  angular  changes  are  desired  the  arms 
should  be  quite  long.  If  it  is  desired  to  read  the  angles  directly, 
an  arc  equal  to  the  maximum  value  of  any  one  movement  is 
all  that  is  required  to  be  graduated.  Thus  all  the  advantages  of 
a  graduated  circle  with  a  radius  of  six  feet  or  more  may  be 
secured.  The  somewhat  crude  form  of  this  apparatus  shown  in 
the  illustration  has  been  used  to  trace  e.m.f.  waves  in  which  the 
effects  of  the  armature  teeth  are  plainly  visible. — Clarkson  Bul¬ 
letin,  Vol.  3,  No.  4,  October. 

Potentiometer. — Taylor. — In  a  continuation  of  his  illustrated 
serial  on  the  standardizing  laboratory,  the  author  describes  a 
special  potentiometer,  the  special  features  of  which  consist  in 
an  arrangement  of  connections  which  make  it  convenient  for 
use  in  measuring  resistances  as  well  as  voltage  and  current, 
and  in  the  unusual  high  insulation  between  parts. — Elec.  Jour., 
December. 

Telegraphy,  Telephony  and  Signals. 

Protective  Device  Against  Accidental  Sparking  in  Wireless 
Tele  -  Mechanisms. — Branly. — Accidental  sparking  may  be 
rendered  harmless  in  two  ways,  either  by  a  rigorous  syntoni- 
zation,  which  insures  that  the  sensitive  receiving  system  does 
not  respond  to  a  fortuitous  wave  length  or  by  an  opportune 
breaking  of  the  working  circuit,  which  insures  ttiat  the  con¬ 
ductivity  of  the  coherer  does  not  bring  about  the  operation.  The 
author  utilizes  the  second  method,  operating  by  a  break  in  the 
working  circuit,  for  a  new  method  of  preservation.  When  an 
accidental  spark  has  acted  upon  the  coherer  circuit  and  the  relay 
has  been  brought  into  play,  the  working  circuit  is  kept  open  by 
a  special  interrupter,  which  forms  the  essential  feature  of  the 
protective  device. — Lond.  Elec.,  December  7. 

Wireless  Telegraphy. — Burstyn. — The  lower  end  of  the  air 
wire  in  wireless  telegraphy  stations  is  either  connected  with 
earth  by  means  of  an  earth  plate  or  it  is  insulated,  and  is  pro¬ 
vided  in  this  case  with  a  so-called  “counterweight” ;  that  is,  an 
insulated  network  of  wires  suspended  above  ground.  It  had 
been  thought  that  in  the  latter  case  energy  losses  in  the  earth 
are  avoided.  But  the  present  author  shows  mathematically  that 
the  counterweight  of  the  air  wire  damps  its  oscillations,  on  ac¬ 
count  of  ohmic  losses  in  the  upper  layer  of  the  earth.  This  det¬ 
rimental  damping  effect,  which  may  attain  a  considerable  value, 
is  approximately  calculated  by  the  author  with  the  aid  of  vector 
diagrams. — Elek.  Zeit.,  November  29. 

Wireless  Telegraphy.— Meyer. — A  full  reprint,  with  innola- 
tions,  of  the  recent’  international  agreement  f)n  wireless  teleg¬ 
raphy. — Elek.  Zeit.,  December  6. 

Directed  Wireless  Telegraphy. — ^leming. — A  paper  giving  the 
mathematical  theory  of  the  electric  radiations  proceeding  from 
bent  antennas,  and  its  application  to  Marconi’s  method  of  send¬ 
ing  wireless  messages  in  a  certain  direction. — Phil.  Mag.,  De¬ 
cember. 

Miscellaneous. 

Lifting  Magnets. — Eastwood. — A  fully  illustrated  article  in 
which  the  author  first  gives  an  outline  of  the  design  of  lifting 
magpiets  as  developed  by  Wellman  and  Clark.  Other  designs 
especially  adapted  for  handling  detached  material  such  as  scrap, 
pig  iron,  etc.,  are  also  dealt  with,  and  a  great  many  different  ap¬ 
plications  of  lifting  magnets  are  described  and  illustrated. — 
Dossier’s  Mag.,  December. 

Annalen  der  Elektrotechnik. — This  is  a  new  German  monthly 
which  first  appeared  during  the  year  1906,  and  contains  abstracts 
of  papers  and  articles  relating  to  all  fields  of  electrical  engineer¬ 
ing.  It  is  edited  by  F.  Hoppe.  In  its  arrangement  it  is  some¬ 
what  similar  to  the  English  Science  Abstracts,  though  its  con¬ 
tents  are  restricted  to  electrical  engineering.  The  first  part  of 
each  issue  contains  the  long  abstracts ;  the  second  part  contains 
the  brief  references. 

Iron. — Hadfield. — Some  remarks  made  by  him  at  the  recent 
dinner  of  the  British  Inst,  of  Elec.  Eng.  He  spoke  of  “the  direc¬ 
tions  in  which  the  metallurgist  had  helped  his  electrical  col¬ 
leagues,  especially  in  the  case  of  the  metal  iron,  during  the  last 
ten  or  twelve  years.  He  could  now  give  them  an  ‘iron’  which 
was  non-magnetic,  an  ‘iron’  with  less  hysteresis  than  pure  iron. 


December  29,  1906. 
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or  an  'iron’  with  twelve  times  the  resistance  of  the  ordinary 
iron.” — Lond.  Elec,,  December  7. 


BOOK  REVIEWS. 


Poor’s  Manual  of  Railroads.  Thirty-ninth  Annual  Edition, 
1906.  Poor’s  Railroad  Manual  Company,  New  York,  800 
pages,  83  maps.  Price,  $10. 

This  invaluable  publication  is  as  welcome  as  ever  to  the  finan¬ 
cier,  engineer  and  economist.  In  this  edition  the  following  im¬ 
portant  features,  heretofore  published  separately  in  “The  Rail¬ 
road  Manual  Appendix,”  have  been  incorporated,  viz. :  i.  All 
data  embraced  in  “Poor’s  Ready  Reference  Bond  List.  2.  Table 
of  Annual  Meetings,  Transfer  Agencies,  etc.  3.  Table  of  Divi¬ 
dends  paid  for  eight  years.  Although  the  addition  of  these 
departments  to  the  Manual  has  largely  increased  the  scope,  size 
and  cost  of  the  book,  the  subscription  price  remains  unchanged. 
By  the  addition  of  the  new  features  above  referred  to  and  the 
natural  expansion  of  the  regular  departments  of  the  book,  the 
work  this  year  has  increased  in  text  192  pages,  statements  for 
no  less  than  120  new  industrial  corporations  having  been  procured 
and  incorporated  in  this  new  issue.  The  sections  devoted  to 
electric  railway  data  are  very  full  and  complete. 


The  Copper  Handbook.  Volume  VI,  1906.  By  Horace  J.  Stev¬ 
ens,  Houghton,  Mich.  1,100  pages.  Price,  $5. 

The  well-known  Copper  Handbook,  by  Horace  J.  Stevens, 
has  now  reached  its  sixth  volume.  It  lists  some  5,000  copper  min¬ 
ing  companies  in  all  parts  of  the  world.  In  addition  to  the  in¬ 
formation  regarding  copper  properties,  there  is  a  valuable  com¬ 
pilation  of  copper  statistics  as  well  as  useful  information  regard¬ 
ing  the  history,  geology,  mineralogy  and  metallurgy  of  copper. 

The  book  contains  much  solid  information  of  a  sort  valu¬ 
able  for  mining  men  and  practical  miners,  including  a  complete 
list  of  the  copper  minerals,  with  their  various  names  and  char¬ 
acteristics,  a  summary  of  copper  geology,  chemistry  and  methods 
of  treatment,  including  milling,  leaching,  smelting,  etc.  The  de¬ 
tailed  descriptions  of  the  various  copper  mines  of  the  world 
give  a  mass  of  facts,  all  prepared  in  logical  order,  that  cannolj 
but  prove  of  vast  benefit  to  any  practical  man  who  reads  th^ 
work,  as  they  furnish  a  bird’s-eye  view  of  the  copper  mining, 
milling  and  smelting  industry  of  all  countries  and  all  ages, 
with  developments  down  to  date.  The  importance  of  copper 
in  all  the  electrical  industries  makes  this  a  valuable  volume  for 
many  electrical  manufacturers  and  electrical  engineers. 


Applied  Electricity.  A  text-book  for  second-year  students. 

By  J.  Paley  Gorke.  London:  Longmans,  Green  &  Co. 

420  pages,  153  illustrations. 

In  his  preface  the  author  states  that  this  volume  is  intended 
as  a  text-book  in  electrical  engineering,  for  students  who  have 
already  become  acquainted  with  the  elementary  fundamental 
principles  and  laws  of  magnetism,  and  who  have  also  a  knowl¬ 
edge  of  the  elements  of  mechanics,  heat  and  mathematics.  It 
might  more  specifically  be  termed  an  elementary  introduction 
to  electrical  engineering,  and  as  such  should  be  useful  to  students 
prior  to  their  taking  up  special  books  dealing  with  the  various 
branches  of  electrical  engineering.  As  the  whole  range  of  ap¬ 
plied  electricity  is  treated,  the  space  devoted  to  each  field  of 
application  is  necessarily  limited.  Fortunately,  the  brevity  of 
treatment  is  partly  compensated  for  by  the  use  of  numerical 
examples  illustrating  the  application  of  the  principles  estab¬ 
lished. 


Berlin-Zossen  Electric  Railway  Tests.  Translated  by  Franz 
Welz.  New  York:  McGraw  Publishing  Company.  58  pages, 
18  illustrations,  38  plates.  Price  $3.00. 

This  report  is  of  great  practical  value  to  all  interested  in 
electric  traction.  It  is  also  of  great  interest  to  the  student  of 
electrical  engineering,  mechanical  engineering,  locomotion  or 
sociology.  The  translation  is  excellent,  and  has  the  advantage 
of  retaining  the  original  quantities  as  stated  in  the  metric  sys¬ 


tem  ;  or  in  foreign  money,  together  with  the  corresponding 
American  equivalent  in  parentheses. 

The  achievements  on  the  Berlin-Zossen  railroad  constituted 
an  epoch  in  the  history  of  electric  railroad  development  and 
created  a  distinct  advance  in  the  traction  art. 

The  value  of  the  volume  has  been  enhanced  by  a  good  intro¬ 
duction  from  the  pen  of  Dr.  Bell,  addressing  the  results  to  the 
American  reader. 

The  report  is  one  which  no  good  technological  library  can  dis¬ 
pense  with,  either  in  the  original  language  or  in  this  very  con¬ 
venient  translation. 


Industrial  Furnaces.  By  Prof.  Emilio  Damour.  Ingenieur 
Civil  des  Mines.  Authorized  translation  with  additions  by 
A.  L.  J.  Queneau,  B.  S.  (Paris),  E.  M.,  A.  M.  (Columbia). 
New  York.  The  Engineering  and  Mining  Journal.  317 
pages,  88  illustrations.  Price,  $4.00. 

In  view  of  the  great  interest  manifested  in  the  production  and 
use  of  gas  for  various  industrial  purposes  this  book  will  be  a 
welcome  addition  to  the  literature  on  this  subject,  by  those 
who  wish  to  thoroughly  master  it  from  a  theoretical  as  well  as 
a  practical  standpoint. 

Part  I  deals  with  the  experimental  determination  of  the  effi¬ 
ciencies  of  these  furnaces.  Part  II  treats  of  the  methods  of  con¬ 
trol,  pyrometry  and  gas  analysis,  also  of  calorimetry  and  ele¬ 
mentary  fuel  analysis.  Part  III  gives  design  of  furnaces  for 
powdered  fuel,  chimneys,  regenerators,  recuperators,  reversing 
valves,  ports  and  hearths. 

The  author  states  that  gas  furnaces  are  more  economical 
by  30  per  cent  than  those  operated  by  direct  hand  firing,  there¬ 
fore  he  wonders  why  the  latter  are  still  used,  but  concludes  that 
this  great  waste  is  at  least  partly  due  to  the  fact  that  it  re¬ 
quires  intelligent  and  educated  men  to  operate  the  gas-fired  fur¬ 
naces,  and  these  are  not  always  available  for  this  class  of 
work.  This  should  prove  an  incentive  to  young  men  who  are 
naturally  interested  in  such  matters  to  become  qualified  for  de¬ 
sirable  positions  along  this  line,  and  a  careful  study  of  this 
volume  will  prove  of  great  benefit  to  those  who  are  not  easily 
discouraged.  The  illustrations  give  very  clear  ideas  of  the 
design  and  construction  of  numerous  furnaces  that  are  efficient 
under  stated  conditions,  and  the  theory  of  their  operation  is 
given  in  a  very'  thorough  and  satisfactory  manner. 


Practical  Alternating  Currents  and  Power  Transmission. 
By  Newton  Harrison.  New  York :  W.  L.  Hedenberg  Pub¬ 
lishing  Company.  375  pages,  172  illustrations.  Price,  $2.50. 

This  work  is  of  the  well-known  type  of  the  “practical  book 
for  the  practical  man.”  As  such  it  displays  the  usual  lack  of 
perspective  and  systematic  treatment,  the  obvious  is  dwelt  upon 
and  the  difficult  involved  in  delphic  utterances.  The  following 
examples,  selected  at  random,  will  illustrate  the  character  of 
the  work :  After  an  academic  classification  of  sources  of  power, 
the  only  two  treated  specifically  with  illustrations  are  sea-wave 
motors  and  the  Ericsson  solar  engine.  Alternating-current  dis¬ 
tribution  is  defined  as  “a  system  composed  of  a  series  of  separate 
parts  at  the  points  of  metallic  separation,  while  ass<  dated  only 
inductively.”  In  discussing  central  station  location  the  reader 
is  informed  that  the  lines  are  not  laid  carelessly  purposely, 
but  are  placed  in  certain  locations  with  regard  to  the  central 
source  of  energy.  In  treating  of  self-induction  it  is  stated  that 
“although  the  e.m.f.  of  the  current  passing  into  the  circuit  is 
operating  on  the  said  circuit,  it  cannot  instantaneously  cause  a 
current  to  flow” — the  author  thus  apparently  being  ignorant  of 
the  fundamental  principles  of  alternating-current  flow.  A  gem 
is  the  definition  of  resonance :  “By  resonance  in  circuits  is  meant 
a  condition  in  virtue  of  which  neither  the  capacity  or  inductive 
reactance  is  individually  operative.  While  both  are  present, 
yet  neither  appears  except  as  a  cause  for  a  higher  electromotive 
force.”  Such  examples  might  be  reproduced  indefinitely,  and  in¬ 
dicate  that  the  author  instead  of  attempting  to  expound  the  sci¬ 
entific  principles  of  electricity,  sadly  needs  instruction  in  them 
himself.  Perhaps  an  intuitive  recognition  of  this  failing  led  to 
the  following  prefatory  defiance  to  critics;  “A  non-producing 
class  exists,  whose  main  work  consists  in  the  assumption  of 
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superior  attitudes  toward  the  earnest  efforts  of  others,  par¬ 
ticularly  when  crystallized  in  book  form.” 

In,  favor  of  the  book  it  may  be  said  that  the  illustrations 
are  superior  to  those  found  in  most  books  of  its  character,  and 
that  many  of  the  diagrams  of  circuits  will  be  found  useful  by 
electrical  workers. 


The  Energy  Chart.  By  Capt.  H.  Riall  Sankey.  Rugby:  Albert 
Frost  &  Sons.  170  pages,  157  illustrations. 

For  assisting  the  mind  in  grasping  the  significance  of  the  vari¬ 
ous  processes  involved  in  thermodynamic  computations  connected 
with  the  operation  of  reciprocating  steam  engines,  several  methods 
have  been  devised  for  representing  the  values  graphically.  Owing, 
however,  to  the  numerous  inter-relations  of  temperature,  pressure, 
volume,  weight  and  energy,  some  of  the  methods  of  representation 
have  been  quite  complicated.  One  of  the  simplest  graphical  dia¬ 
grams  is  the  pressure-volume  chart,  an  illustration  of  which  is 
found  in  the  engine  indicator  card.  An  equally  simple  diagram, 
but  one  not  so  well  known,  is  the  temperature-entropy  chart. 

The  present  volume  deals  exclusively  with  the  application  to 
the  thermodynamics  of  the  reciprocating  steam  engines,  of  the 
temperature-entropy  chart,  or  the  energy  chart,  as  the  author 
prefers  to  call  the  diagram.  The  energy  chart  is  plotted  with 
the  absolute  temperature  of  the  substance  as  the  ordinate;  when 
the  absolute  temperature  has  a  different  value  the  second  ordinate 
is  so  displaced  from  the  first  that  the  area  included  beween  the 
two  represents,  to  a  chosen  scale,  the  energy  expended  or  given 
off  in  changing  the  temperature.  Since  change  in  entropy  is  de¬ 
fined  as  the  ratio  of  the  change  in  energy  of  the  substance  to  its 
absolute  temperature,  it  follows  that  the  abscissa  is  the  entropy 
(or,  as  actually  plotted,  the  change  in  entropy).  The  author 
limits  the  entropy  scale  on  the  chart  to  certain  portions  of  the 
cycle  of  operations,  and  shows  that  thereby  considerable  practical 
use  can  be  made  of  the  energy  chart.  Much  information  is  given 
concerning  the  methods  of  using  the  chart  and  the  interpretation 
of  the  results  obtained  therefrom.  It  is  shown  that  the  tempera¬ 
ture-entropy  diagram  gives  all  of  the  information  obtainable  from 
the  pressure-volume  diagram,  and  in  addition  shows  the  quantities 
of  heat  to  be  added  or  subtracted  to  obtain  a  certain  transforma¬ 
tion.  It  is  interesting  to  note  that  in  the  temperature-entropy  chart 
the  heat  area  is  bounded  by  finite  lines  and  the  work  area  by  in¬ 
finite  lines ;  the  reverse  is  the  case  in  the  pressure-volume  dia¬ 
gram.  The  book  should  prove  of  interest  and  value  to  all  who 
are  interested  in  the  thermodynamics  of  the  steam  engine. 


Modern  Engineering  Pr.\ctice.  A  Reference  Library.  Edited 
by  Frank  W.  Cnnsaulus.  assisted  by  a  corps  of  fifty-nine 
engineers.  Chicago :  American  School  of  Correspondence. 
12  volumes.  6.000  pages,  4,000  illustrations.  Price,  $60. 

The  material  contained  in  these  volumes  has  been  compiled 
from  selected  instruction  papers  used  at  the  American  School 
of  Correspondence  in  electrical,  mechanical,  stationary,  marine 
and  locomotive  engineering,  ship  practice,  tool  making,  forging, 
founding,  pattern  making,  heating,  ventilating,  refrigerating,  me¬ 
chanical  drawing,  alternating-current  working,  electric  lighting 
and  wiring,  telephony,  etc.  .Mthough  the  instruction  papers 
themselves  were  intended  primarily  for  home  study  by  ambitious 
young  men  who  are  unable  to  obtain  a  college  education,  and  the 
books  are  well  suited  to  the  needs  of  such  men,  in  no  case  does 
the  matter  appear  to  be  excessively  abridged  or  expanded,  and 
the  treatment  is  accurate  throughout,  so  that  the  information  con¬ 
tained  in  the  volumes  render  them  a  valuable  reference  library 
for  engineers. 

Of  the  twelve  volumes,  five  treat  of  subjects  strictly  electrical, 
a  single  exception  being  found  in  Vol.  II,  98  pages  of  which  are 
devoted  to  automobiles  of  all  commercial  types.  The  remaining 
portion  of  this  volume  contains  a  complete  discussion  of  direct- 
current  generators  and  motors  and  storage  batteries.  Vol.  I  gives 
a  well-prepared  and  logically  arranged  treatment  of  the  elements 
of  electricity,  the  relation  between  magnetism,  static  electricity 
and  dynamic  electricity  being  pointed  out  in  a  manner  to  be 
readily  understood  by  the  reader.  Seldom  indeed  is  the  connec¬ 
tion  between  electricity  at  rest  (static)  and  electricity  in  motion 
(dynamic)  more  simply  and  completely  presented  than  is  done 


in  this  volume.  It  is  to  be  regretted,  however,  that  a  well-de¬ 
fined  distinction  is  not  made  between  “induced”  static  charges,, 
“induced”  electric  currents  and  “induced”  electromotive  forces. 
In  fact,  the  statements  made  in  connection  with  the  production 
.of  currents  by  induction  are  certain  to  lead  to  confusion  in  the 
mind  of  a  reader  not  already  familiar  with  the  facts.  The  writer 
has  added  a  statement  under  the  discussion  of  the  induction  coil 
which  may,  perhaps,  enlighten  the  reader  concerning  the  physical 
facts,  but  on  account  of  its  position  in  the  text  this  statement 
can  serve  only  as  a  cure  for  ills  which  should  never  have  been 
allowed  to  exist.  No  such  confusion  is  found  in  the  treatment 
of  the  alternating-current  transformer,  which  treatment  is,  in 
fact,  admirable  in  its  simplicity  and  accuracy.  The  discussions 
of  synchronous  converters,  motors  and  generators  are  sufficiently 
complete  for  all  persons  who  are  interested  in  the  operation  of 
such  machines,  but  are  not  concerned  with  their  design.  Con¬ 
siderable  space  is  devoted  to  single-phase  and  polyphase  induc¬ 
tion  motors,  the  matter  being  handled  in  such  a  way  that  the 
reader  for  whom  the  books  were  intended  will  have  no  difficulty 
in  obtaining  just  that  information  which  he  desires  concerning 
the  performance  of  these  machines. 

Of  all  of  the  electrical  subjects  none  is  given  more  space  than 
telephony,  to  which  362  pages  are  devoted.  The  treatment  of 
telephony  contains  a  small  amount  of  theory  and  a  large  amount 
of  practical  suggestions  with  reference  to  the  installation,  opera¬ 
tion  and  care  of  the  telephone  apparatus  and  transmission  cir¬ 
cuits. 

Fifty-nine  pages  of  Vol.  VI  are  devoted  to  an  outline  treat¬ 
ment  of  such  elementary  chemistry  as  should  prove  valuable  to 
engineers  in  general.  The  remaining  portion  of  this  volume  and 
the  whole  of  Vols.  VII  and  VIII  deal  with  steam  engineering 
in  its  various  forms.  Although  thermodynamics  receive  some 
attention,  the  text  is  singularly  free  from  all  complicated  dis¬ 
cussions,  and  the  matter  is  so  presented  that  confusion  cannot 
possibly  arise  as  to  the  significance  of  the  physical  quantities 
involved.  The  steam  turbine  is  treated  briefly,  perhaps  too 
briefly.  Refrigeration,  however,  is  treated  at  great  length  and 
very  effectively.  Internal  combustion  engines  are  discussed  with 
a  degree  of  thoroughness  entirely  consistent  with  the  purposes 
for  which  the  books  were  intended.  Boilers  are  treated  from 
the  viewpoints  both  of  the  designer  and  the  user;  the  types  de¬ 
scribed  relate  to  stationary,  marine  and  locomotive  practice. 
Much  information  of  value  to  the  locomotive  engineer  is  given 
concerning  the  operation  of  air  brakes. 

The  matter  relating  to  heating,  ventilating  and  plumbing  covers 
the  selection,  installation  and  care  of  the  corresponding  equip¬ 
ments,  and  the  information  given  will  prove  useful  to  the  archi¬ 
tect,  the  builder  and  the  workman.  Of  the  subjects  dealt  with 
at  length,  none  is  treated  more  thoroughly  than  drawing  in  its 
various  phases ;  in  fact,  Vol.  XI  may  be  considered  as  a  com¬ 
plete  treatise  on  this  subject. 

Among  the  more  prominent  features  of  the  books  may  be 
mentioned  an  entire  absence  of  difficult  advanced  mathematics, 
and  a  well-prepared  list  of  review  questions  to  test  the  reader’s 
knowledge  of  the  subjects  he  has  covered.  It  is  evident  that  no 
pains  have  been  spared  to  render  the  books  suitable  alike  for 
engineering  students,  mechanicians,  electricians  and  practising 
engineers.  The  sixty  writers  whose  combined  labors  are  repre¬ 
sented  in  the  twelve  volumes  have  accomplished  in  an  admirable 
manner  the  task  which  they  undertook  to  perform. 


Largest  Producer  Gas  Power  Plant. 


The  new  plant  of  the  lola  Portland  Cement  Company  at  Dallas, 
Texas,  is  notable  for  the  fact  that  it  will  have  the  largest  pro¬ 
ducer  gas  power  installation  in  the  world.  At  other  plants  of 
the  lola  Company,  both  gas  engines  and  steam  engines  have 
been  employed.  The  Loomis-Pettibone  gas  generating  system, 
built  by  the  Power  &  Mining  Machinery  Company,  will  be  fur¬ 
nished  in  three  units  having  a  total  capacity  of  4,500  hp.  Bitumin¬ 
ous  coal  and  Texas  lignite  will  be  the  fuels  used,  the  system 
being  adapted  to  the  gasification  of  either  fuel  without  changes 
in  the  apparatus. 

The  Snow  Steam  Pump  Works,  of  Buffalo,  will  furnish  for 
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this  plant  four  of  their  single-tandem,  double-acting  gas  engines,  ing  machine.  This  characteristic  of  the  set  is  necessitated  by 

each  with  a  normal  capacity  of  1,100  B.hp.  These  engines  will  the  severe  requirements  in  the  electrolytic  reduction  of  metallic 

be  direct-connected  to  alternating-current,  25-cycle  electric  gen-  sodium  from  sodium  hydroxide,  which  is  an  uninterrupted  process 

erators  of  810  kw  capacity  each,  and  will  operate  in  parallel. 

Continuous  operation,  twenty-four  hours  per  day,  seven  days 

per  week,  is  required  of  the  power  plant.  High  efficiency  is  1  i 

promised  by  the  builders  of  the  power  apparatus  and  their  guar-  - 

antee  a  kilowatt  per  hour  at  the  switchboard  from  to 

lb.  of  bituminous  coal  or  from  2V2  lb.  of  lignite,  when  operating  ^ 


Wheatstone  Bridge  and  Galvanometer  Set 


The  Wheatstone  bridge  and  galvanometer  set  shown  herewith 
has  been  designed  for  quick  and  accurate  work,  and  is  espe¬ 
cially  adapted  for  use  in  telephone  and  telegraph  installations, 
central  stations,  colleges,  etc.  The  set  consists  of  a  Wheatstone 


THREE-M.\CHINE  ELECTROLYTIC  MOTOR-GENERATOR. 


and  does  not  allow  a  complete  shut-down  at  any  time.  The  sets 
will  be  furnished  by  the  Allis-Chalmers  Company,  Milwaukee, 
Wis. 


Transformer  Oils 


It  is  perhaps  not  generally  realized  what  a  difference  there  is 
in  the  quality  of  oils  obtainable  for  a  transformer  insulation. 
The  La  Fayette  Electrical  Manufacturing  Company,  which  makes 
the  Hornberger  transformer,  recently  tested  18  samples  of  oil  as 
follows : 

The  tightly  corked  8-ounce  bottle  in  which  each  sample  was 
placed  was  thoroughly  shaken  to. insure  perfect  mixing.  Some  of 
the  oil  was  poured  into  a  clean,  dry  glass  beaker.  A  hard  rubber 
spark-gap  with  metal  terminals,  separated  a  distance  of  .075  in., 
was  immersed  in  the  oil.  To  the  terminals  of  the  gap  were  con¬ 
nected  the  secondary  terminals  of  a  20,000-volt  testing  set.  By 
means  of  a  variable-ratio  secondary  winding  and  an  auto-trans¬ 
former  in  the  supply  circuit,  it  was  possible  to  obtain  voltages 
from  1,400  to  20,000  in  small  steps.  The  test  was  started  with  a 
low'  voltage,  gradually  increasing  until  breakdown  occurred.  The 
potential  across  the  gap  was  measured  by  a  voltmeter  across  the 
primary  of  the  testing  set.  Care  was  taken  to  clean  thoroughly 
the  beaker  and  spark-gap  after  each  test.  The  voltages  required 
to  break  down  the  .075-in.  air-gap  in  the  several  samples  ranged 
all  the  way  from  11,000  to  1,000.  Three  of  the  samples  stood  up 
under  9,000  volts  and  over.  Five  of  the  samples  contained  enough 
moisture  to  reduce  the  insulation  strength  to  50  per  cent  of  the 
value  of  dry  oil,  taking  the  breakdown  voltage  of  dry  oil  as  9,500 
volts  with  a  .075-in.  air-gap.  Nine  of  the  samples  contained  suffi¬ 
cient  moisture  or  other  impurities  to  render  them  conductors 
rather  than  insulators,  as  they  had  an  insulation  strength  below 
that  of  ordinary  dry  oil.  The  presence  of  any  one  of  these  nine 
oils  in  a  transformer  would,  therefore,  be  injurious  rather  than 
beneficial  to  the  insulation.  It  is  almost  needless  to  say  that  in 
view  of  these  tests  Hornberger  transformers  are  supplied  with  an 
oil  which  is  rigidly  tested  to  ascertain  whether  all  moisture  has 
been  eliminated.  In  this  connection  the  company  is  bringing 
before  central  station  managers  the  vital  point  of  properly  caring 
for  transformer  oil.  In  a  recent  case  w'hich  came  under  its  obser¬ 
vation  a  man  received  a  barrel  of  transformer  oil  and  thought  the 
best  plan  for  storing  it  for  a  week  was  to  roll  it  into  a  lake  ad¬ 
jacent  to  the  electric  light  plant.  As  the  oil  was  in  a  wooden  cask 
it  absorbed  through  its  immersion  enough  moisture  to  ruin  its 
insulation  properties. 

The  Hornberger  transformers  have  insulation  around  the 
cores  of  a  non-carbonizing  mica  composition.  Between  the  pri¬ 
mary  and  secondary  windings  the  insulation  is  a  heavy  Fuller 
board  reinforcing  a  heavy  mica  shield.  The  secondaries  are 
wound  with  a  multiple  of  square  wires,  thus  utilizing  all  winding 
spaces  and  reducing  current  losses  in  the  copper.  Hornberger 
transformers  are  all  oil-cooled.  Those  of  above  250  kw  in  size 
have  water-cooling  coils  suspended  from  the  containing  case  cover 
into  a  large  body  of  oil  over  the  transformer  winding. 


WHE.XTSTONE  BRIDGE  AND  GALVANOMETER  SET. 


bridge,  rheostat.  D’Arsonval  galvanometer,  five  cells  of  test 
battery,  galvanometer  keys,  special  switches  for  short-circuiting 
the  keys  and  switch  and  binding  posts.  It  is  very  compact. 

The  resistance  is  varied  by  means  of  leaf  switches  moving 
over  platinum-faced  contacts,  which  insures  clean  surfaces  and 
no  contact  resistance  variation.  The  galvanometer  shunt  and 
battery  are  mounted  in  a  separate  plate  from  the  bridge  and 
can  be  easily  removed  to  make  repairs  or  to  renew  batteries 
without  molesting  the  coils  or  the  bridge  connections.  The  set 
is  manufactured  by  Foote,  Pierson  &  Co.,  82  Fulton  Street,  New 
York. 


Motor-Generator  for  Electro-Chemical  Works 


The  illustration  herewith  shows  one  of  three  motor-generator 
sets  which  will  be  used  in  an  extension  of  the  works  of  the 
Niagara  Electro-Chemical  Company  at  Niagara  Falls,  N.  Y. 
The  motor  is  of  the  synchronous  type  operated  with  25-cycle 
current  at  2,200  volts,  the  speed  being  500  r.p.m.  On  each  end 
of  the  motor  there  is  driven  by  a  flange  coupling  a  200-kw  direct- 
current  generator,  the  e.m.f.  of  which  is  capable  of  variation 
through  a  considerable  range,  the  maximum  value  being  165 
volts.  Either  generator  can  be  disconnected  in  case  repairs  are 
necessary,  without  interfering  with  the  operation  of  the  remain- 
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Industrial  and  Commercial  News 


Commercial  Intelligence* 


THE  WEEK  IN  TRADE. — The  weather  conditions  last  week 
favored  distribution  of  seasonable  merchandise  at  retail,  but  they 
increased  trade  difficulties.  Freight  blockades  and  the  shortage 
of  motive  power  not  only  retarded  business,  but  threatened  seri¬ 
ous  results  at  some  Western  points.  Holiday  trade  has  equalled 
the  most  sanguine  expectations.  There  was  a  brisk  demand 
for  staple  articles,  which  has  depleted  stocl*  to  such  an  extent 
that  the  wholesale  trade  experiences  unusual  activity  for  this 
season  of  the  year.  Numerous  advances  in  wages  are  reported, 
and  the  only  noteworthy  decrease  in  comparison  with  activities 
a  year  ago  appears  in  building  permits.  Most  industrial  work 
is  maintained  at  the  maximum,  mills  and  factories  having  so 
many  contracts  for  next  year’s  delivery  that  inventories  receive 
little  attention.  Railway  earnings  thus  far  reported  for  De¬ 
cember  surpass  those  of  last  year  by  9.6  per  cent.  Little  change 
in  the  price  of  iron  is  noted,  the  market  having  developed  a  little 
of  the  quiet  that  is  seasonable.  In  finished  lines  specifications 
are  very  heavy.  In  the  primary  markets  for  textile  goods  the 
event  of  greatest  interest  is  the  strength  of  cotton  and  the  prac¬ 
tical  impossibility  of  securing  prompt  deliveries  from  manufac¬ 
turers.  Copper  made  two  or  three  advances  during  the  week, 
closing  with  a  net  gain  of  about  ^  of  a  cent,  thus  establishing 
new  high  record  prices.  Lake  closed  at  239/16;  electrolytic,  2^%, 
and  casting  stock,  23.  A  bid  of  23 cents  for  1,000,000  pounds 
of  lake  copper  was  turned  down  Wednesday.  Aside  from  this 
there  are  inquiries,  made  known  within  the  last  two  days  of  the 
week,  for  several  million  pounds  more  of  the  same  grade,  con¬ 
sumers  willing  to  pay  23^^  cents,  but  this  want  has  not  yet 
been  satisfied.  Sales  of  electrolytic  have  been  made  into  July, 
but  the  announcement  of  this  contract  for  delivery  into  the  last 
half  of  next  year  is  not  likely  to  be  followed  by  other  producers 
and  sellers  who  at  the  moment  are  even  more  cautious  than 
usual.  Bradstreet’s  reports  227  business  failures  during  the  week 
ending  December  20,  against  220  in  the  previous  week  and  235  in 
the  corresponding  week  of  last  year. 

NEW  GENERAL  ELECTRIC  FOUNDRY.— Note  was  made 
recently  of  the  enlargement  of  the  General  Electric  turbine  shops 
at  Schenectady.  With  this  goes  increase  of  foundry  capacity. 
The  additions  to  the  main  building  and  cleaning  room  make  the 
main  structure,  140  by  880  ft.,  with  a  wing,  120  by  170  ft.,  be¬ 
sides  the  gantry  crane  which  covers  the  50  by  450  ft.  flask 
storage  yard.  The  employees  in  this  shop  now  number  1,030; 
the  building  contains  214,000  sq.  ft.  of  floor  space;  number  of 
cupolas,  5;  tons  of  casting  produced  a  week,  550.  The  number 
of  castings  produced  a  week  is  45,000.  Compressed  air  is  now 
utilized  in  almost  every  operation  connected  with  the  making  of 
a  finished  casting.  While  the  work  is  actually  done  by  com¬ 
pressed  air,  the  air  is  supplied  by  a  number  of  motor  driven 
compressors  of  various  capacities.  The  air  is  supplied  at  80  lb. 
pressure.  A  compressor  of  1,700  cu.  ft.  a  minute  capacity,  driven 
directly  by  a  225-hp  io,ooo-volt  motor,  renders  the  iron  foundry 
independent  of  the  general  compressed  air  service.  On  the  main 
floor  63  molding  machines,  in  constant  use,  are  driven  by  the 
compressed  air.  The  cars  in  the  eight  core  ovens  are  operated 
in  the  same  way. 

THE  WESCO  SUPPLY  COMPANY,  of  St.  Louis,  Mo.,  has 
purchased  the  plant  of  the  Davis  Electric  Manufacturing  Com¬ 
pany,  of  Springfield,  Mass.,  including  all  machinery  and  all  the 
finished  and  unfinished  product,  which  it  is  removing  to  St. 
Louis,  where  it  will  continue  the  manufacture  of  the  Davis 
switches  as  well  as  all  of  its  other  specialties.  The  five-story 
factory  building  at  the  corner  of  Eighth  Street  and  Clark  Ave¬ 
nue.  St.  Louis,  has  been  leased  for  a  term  of  years  and  is  being 
equipped  with  the  latest  and  most  modern  machinery  and  other 
apparatus  for  the  manufacture  of  these  specialties  as  well  as 
tablet  boards,  cut-out  cabinets,  switchboards,  telephone  and  tele¬ 
phone  accessories.  It  is  the  company’s  purpose  to  have  one  of 
the  most  complete  mod^n  and  up-to-date  factories  for  the  pro¬ 
duction  of  electrical  specialties  in  the  West,  and  the  name  is  a 
guarantee  for  the  product  of  this  factory.  The  plant  will  be  in 
complete  operation  by  January  15,  1907. 

THE  VIRGINIA  PORTLAND  CEMENT  COMPANY,  of 
Fordwick,  Va.,  is  about  to  add  2,000  barrels  per  day  capacity  to 


its  plant,  which  will  be  one  of  the  largest  cement  plants  in  the 
South.  Many  improvements  will  be  made  in  the  buildings  and 
machinery;  there  will  be  a  new  power  house,  and  the  existing 
mill  will  be  driven  by  electricity.  In  the  power  house  two  steam 
turbines  are  to  be  installed  and  the  boiler  capacity  increased  by 
1,500  hp  will  now  aggregate  2,000  hp.  The  whole  of  the  old  and 
new  machinery  will  be  driven  by  electricity.  The  consulting 
engineers  of  this  plant  are  W.  S.  Barstow  &  Company,  of  New 
York  and  Portland,  Ore.  Barstow  &  Company  have  also  been 
retained  as  consulting  engineers  for  the  new  plant  of  the  Seneca 
Button  Co.  at  Poughkeepsie,  N.  Y.,  which  is  to  be  operated 
electrically  throughout,  and  for  the  Bergen  Point  Chemical 
Works,  Constable  Hook,  N.  J.,  which  are  about  to  be  equipped 
with  a  new  light  and  power  plant. 

SALES  OF  FLEMING  ENGINES.— The  Harrisburg  Foun¬ 
dry  &  Machine  Works  report  increasing  sales  of  self-lubricating 
engines  in  Chicago  and  the  Middle  West.  The  company  has 
I)een  awarded  the  contract  for  a  400-hp  Fleming  four-valve  en¬ 
gine  for  the  New  York  Life  Building  in  Chicago,  which  will  be 
direct-connected  to  a  225-kw  generator.  Hundreds  of  thousands 
of  horsepower  are  in  service  in  such  well-known  places  as  the 
Great  Northern,  the  New  Brevoort  and  the  Windermere  Hoteis, 
the  New  Boston  Department  Store,  the  Heyworth,  the  Eastman 
Kodak ‘and  the  Fort  Dearborn  Buildings  in  Chicago.  At  the 
present  time,  the  company  is  installing  900  hp  more  in  the  Boston 
store  and  a  2,000  hp  plant  in  the  Auditorium  Annex  Hotel  One 
of  the  most  recent  contracts  was  with  the  Congress  Hotel  Com¬ 
pany  for  three  four-valve  engines.  One  of  these  will  be  direct- 
connected  to  a  250-kw  generator,  while  each  of  the  others  will 
drive  a  350-kw  generator. 

THE  COPPER  MARKET. — Last  week  the  United  Metals 
Selling  Company  advanced  •  its  quotation  for  electrolytic  copper 
to  23J4  cents.  This  company  has  sold  some  copper  into  May 
and  at  prices  not  far  below  the  level  now  ruling.  For  Lake  the 
United  Metal's  price  is  about  one-eighth  higher  than  electrolytic. 
A  representative  of  one  of  the  leading  metal  selling  agencies 
says :  “The  copper  situation  is  a  remarkable  one.  It  is  marvelous 
every  day  to  get  continued  inquiries  for  copper,  more  so  from 
Europe  than  from  this  country  where  trade  is  quiet  at  the 
present  moment.  It  is  claimed  that  consumption  in  certain  lines 
has  fallen  off  and  there  is  no  question  about  it,  but  against  this 
falling  off  in  some  of  the  minor  lines  there  is  an  increase  of  20 
per  cent  to  25  per  cent  in  the  electrical  lines.  This  latter  will 
considerably  more  than  offset  the  decrease  in  sheet  copper  or  in 
some  of  the  brass  goods.” 

DUTY  ON  RADIUM. — The  classification  to  be  given  to  radium 
under  the  Dingley  tariff  has  been  in  dispute.  The  present  tariff 
law,  enacted  in  1897,  makes  no  specific  mention  of  radium,  this 
product  not  having  been  known  at  the  time.  The  General  Ap¬ 
praisers  have  decided  that  radium  is  a  chemical  salt,  and  dutiable 
at  25  per  cent  ad  valorem.  A  protest  was  made  by  the  New 
York  importers,  H.  Lieber  &  Company.  Although  the  quantity  of 
radium  was  exceedingly  small,  the  importation  has  a  value  of 
several  thousand  dollars.  The  importers  said  free  entry  should 
be  accorded,  as  radium  was  a  crude  mineral.  General  Appraiser 
Wilbur  F.  Lunt,  who  wrote  the  opinion,  after,  consulting  many 
authorities,  says :  “The  merchandise  is  radium  bromide,  which 
we  find  to  be  a  chemical  salt  and  correctly  assessed  as  such.  The 
protest  is  overruled.” 

POWER  FOR  BAR  HARBOR. — The  Bar  Harbor  &  Union 
River  Power  Company  begin  work  at  once  upon  the  develop¬ 
ment  of  the  power  of  Union  River  at  Ellsworth,  Me.  The  plans 
contemplate  a  concrete  dam  over  sixty  feet  high,  with  power 
house  containing  modern  hydraulic  and  electrical  equipment.  Mr. 

J.  A.  Leonard,  Ellsworth,  Me.,  is  engineer  of  this  company,  and 
Messrs.  Sellers  and  Rippey,  Philadelphia,  are  consulting  engineers. 

PUMP  PRICES. — We  are  in  receipt  of  the  following  official 
announcement :  “The  International  Steam  Pump  Company  has 
been  compelled,  by  the  steady  advance  in  the  cost  of  raw  ma¬ 
terials,  to  increase  the  prices  of  its  products.  This  policy  has 
been  adopted  by  all  other  manufacturers  of  machinery.” 

THE  CHASE-SHAWMUT  COMPANY,  of  Newburyport, 
Mass.,  has  recently  disposed  of  its  patented  switchboard  interests 
to  James  S.  Pennefather,  of  New  York,  and  will  concentrate  its 
energies  on  its  growing  business  in*  electrical  supplies. 
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THE  WEEK  IN  WALL  STREET.— The  restoration  of  a 
surplus  in  bank  reserve  on  Saturday  was  received  in  Wall  Street 
in  a  somewhat  characteristic  manner,  resulting  in  a  violent  de¬ 
cline  of  prices  of  stocks.  Judging  by  the  precedent  of  recent 
months,  this  was  to  have  been  expected,  for  nothing  has  happened 
with  more  uniformity  since  the  upward  movement  of  August 
and  September  received  its  definite  check,  than  a  fall  in  the 
market  on  each  occasion  when  actual  news  of  a  long  predicted 
favorable  event  was  given  out.  Reading  was  the  focus  of  weak¬ 
ness  from  the  start,  and  other  stocks  gave  way  instantly  after 
the  news  of  the  restored  surplus.  The  market  closed  in  a  de¬ 
moralized  condition  with  prices  at  the  lowest  points.  The  elec¬ 
tric  and  traction  stocks  suffered  to  a  slight  extent  with  the  rest 
of  the  market,  but  no  heavy  declines  are  noted,  the  greatest  be¬ 
ing  in  General  Electric,  which  lost  3  points,  the  closing  quotation 
being  157.  The  two  issues  of  Allis-Chalmers  declined  a  fraction, 
but  Westinghouse  remained  steady  and  practically  unchanged  at 
151.  Metropolitan  Street  Railway  made  a  gain  of  Yi  point, 
which  is  the  only  gain  in  the  list  of  electrics,  and  closed  at  io6Y- 
On  the  curb  market  prices  were  generally  lower,  though  they 
rallied  a  little  from  the  early  sharp  break.  The  demand  for 
mining  issues  has  materially  diminished,  thus  lessening  a  serious 
speculative  danger.  Following  are  the  closing  quotations  of 
December  24: 


NEW  yoRK 


Dec. 

18  Dec.  24 

Dec.  18  Dec.  24 

Allia-ChAlmen  Co . 

16H 

18H  GenerAl  Eiectric . 

...  158 

166)4 

AlU«-CbAlmere  Co,  pfd . 

4311 

4314  Hudson  R.ver  Tel . 

AmericAn  Dlst.  Tel . 

26 

. . .  Interborough  Bap.  Tran 

AmericAu  Locomotive  . 

71 

7114  Mackay  Cos . 

...  7i 

ioH 

AmericAn  Locomotive  pfd.. 

no 

199!4  Mackay  Cos.  pfd . 

e7H 

67t« 

AmericAn  Tel.  A  CAble . 

85 

88  Marcou'  Tel . 

AmericAQ  Tel  A  Tel . 

Metropolitan  St  By.  ... 

Brooklyn  Rapid  TrAnsit. ... 

79*4 

78)4  N.  y.  AN.J.Tel . 

Electric  BoAt . 

30 

31  Western  Union  Tel . 

...  M 

♦8394 

Electric  Boat  pfd . 

70 

74  WestinKhouse  com . 

...  148 

149 

Electric  Vehicle . 

Electric  Vehicle  pfd . 

Westinghouse  pfd . 

BOSTON 

'  Dec.  18  Dec.  24  Dec.  18  Dec.  24 

American  Tel  A  Tel .  136  Sfase.  Elec.  Ry.  pfd .  h8  68 

Oamberland  Telephone .  Mexican  Telephone . 

Edison  Elec.  Ilium .  230  New  England  Telephone  . .  128 

Oeneral  Electric .  Weelem  Tel  &  Tel  .  .9 

Mass.  Elec.  Ry .  18Hi  Western  Tel.  &  Tel.  pfd .  80 

PHILADELPHI.\ 

Dec.  18  Dec.  24  Dec.  18  Dec.  24 

American  Railways .  51  5014  Phila.  Electric .  8  7H 

Elec.  Oo.  of  America .  IDi  11  Phila.  Rapid  Trans .  2294  22^ 

Bleo.  Storage  Battery .  68  66  Phila.  Traction .  96H  ... 

Elec.  Storage  Battery  pfd . 

CHICAGO 

Dec.  18  Dec.  24  Dec.  18  Dec.  24 

Chicago  City  Ry .  160  160  National  Carbon .  85  86 

Chicago  Edison .  National  Carbon  pfd _ ...  116  118 

Chicago  Subway .  44  ...  Union  Traction . 

Chicago  Tel.  Co .  Union  Traction  pfd . 

Metropolitan  Elev  com .  2614  2614 

•Ex-dividend  • 


DIVIDENDS. — The  directors  of  the  American  Telephone  & 
Telegraph  Company  have  declared  a  regular  quarterly  dividend 
of  2  per  cent,  payable  January  15.  The  directors  of  the  American 
Cities  Railway  &  Light  Company  have  declared  an  initial  dividend 
of  3  per  cent  on  the  preferred  stock  for  the  six  months  ending 
January  i,  1907,  payable  January  i.  The  directors  of  the  Manila 
Electric  Railroad  &  Lighting  Corporation  have  declared  the  divi¬ 
dend  of  I  per  cent  on  the  capital  stock,  payable  January  10.  An 
initial  semi-annual  dividend  of  $3  per  share  has  been  declared 
on  the  6  per  cent  preferred  stock  of  the  Columbus  Electric  Com¬ 
pany  payable  January  i,  1907.  The  directors  of  the  Electric 
Storage  Battery  Company  have  declared  the  regular  quarterly 
dividend  of  1 14  per  cent  on  the  common  stock,  and  per  cent 
on  the  preferred,  payable  January  2.  The  directors  of  the  Read¬ 
ing  Traction  Company  have  declared  the  regular  quarterly  divi¬ 
dend  of  lY  per  cent,  payable  January  i,  1907.  The  directors  of 
the  De-Long  Hook  &  Eye  Company  have  declared  the  regular 
quarterly  dividend  of  2Y  per  cent,  payable  January  2.  The  direc¬ 
tors  of  the  Consolidated  Traction  Company  of  New  Jersey  have 
declared  the  regular  quarterly  dividend  of  2  per  cent,  payable 
January  15.  The  directors  of  the  South  Side  Elevated  have  de¬ 
clared  the  regular  quarterly  dividend  of  i  per  cent,  payable  De¬ 
cember  31.  The  directors  of  the  Bell  Telephone  Company  of 
Philadelphia  have  declared  the  regular  quarterly  dividend  of  lY 
per  cent,  payable  January  15.  The  directors  of  Westinghouse 
F.lectric  &  Manufacturing  Company  have  declared  a  regular 


quarterly  dividend  of  2^  per  cent  upon  the  preferred  and  the 
assenting  and  non-assenting  stocks,  payable  January  10,  1907. 
1  he  directors  of  the  Chicago  Telephone  Company  have  declared 
the  regular  quarterly  dividend  of  2Y  per  cent,  payable  December 
31.  The  directors  of  the  Tri-City  Railway  &  Light  Compaiqr 
have  declared  a  quarterly  dividend  of  i}4  per  cent  on  the  pre¬ 
ferred  stock,  payable  January  2.  Manning,  Maxwell  &  Moorev 
Inc.,  have  declared  the  regular  quarterly  dividend  of  l}4  P**" 
cent  on  the  capital  stock,  payable  December  21.  The  director* 
of  the  National  Carbon  Company  have  declared  the  regular 
quarterly  dividend  of  i  per  cent  on  the  common  stock,  payable 
January  15.  The  directors  of  the  United  Gas  &  Electric  Com¬ 
pany  of  New  Jersey  have  declared  the  regular  semi-annual  diri~ 
dend  of  2^2  per  cent  on  the  preferred  stock,  and  the  regular 
semi-annual  dividend  of  2  per  cent  on  the  common.  Both  di'ri- 
dends  are  payable  January  15.  The  New  Brunswick  (N.  J.) 
Light,  Heat  &  Power  Company  has  declared  a  dividend  of  1 
per  cent  on  the  capital  stock,  the  amount  fixed  in  the  lease. 

NATIONAL  WIRE  CORPORATION.— At  New  Haven; 
Conn.,  on  December  19,  on  the  allegation  that  it  is  in  debt  more 
than  $2,000,000,  the  National  Wire  Corporation  was  put  in  the 
hands  of  receivers.  The  receivership  was  instituted  at  the  re¬ 
quest  of  the  National  Steel  &  Wire  Company,  of  Portland,  Me., 
which  is  the  holding  company  of  the  local  concern,  and  other 
similar  plants  in  Maine  and  in  Columbus,  Ohio.  In  petitioning 
for  a  receiver  the  Maine  com.pany,  aside  from  alleging  that  the 
local  concern  is  more  than  $2,000,000  in  debt,  asks  that  if  the 
corporation  cannot  raise  new  capital  to  carry  on  the  businew, 
it  be  dissolved  and  its  affairs  wound  up.  The  Maine  company 
asks  that  Henry  L.  Hotchkiss,  president  of  the  L  Candee  Rubber 
Company,  of  this  city,  and  Homer  Wise,  of  New  York,  vice- 
president  of  the  Maine  company,  be  named  as  receivers  tem¬ 
porarily.  To  this  motion  Judge  Thayer  acquiesced,  and  named 
these  two  men  as  receivers  and  required  that  a  bond  of  $1504x10 
be  furnished  by  each.  The  plant  of  the  National  Wire  Corpora¬ 
tion  is  one  of  the  largest  of  its  kind  in  the  Blast,  and  its  organi¬ 
zation  dates  back  to  1870.  When  the  plant  was  running  full  it 
employed  1,500  hands,  but  recently  not  more  than  800  have  been 
working  there.  The  balance  sheet  of  the  company  on  November 
26  showed  it  to  be  solvent,  and  also  detailed  its  capital  stock 
and  other  liabilities.  The  total  assets  are  given  as  $9,625,379,  and 
the  surplus  is  given  as  $94,445.  F'ollowing  are  some  of  the  item* 
in  the  liabilities  column:  Preferred  stock,  $3,633,700;  common 
stock,  $3,875,816;  special  loans  of  directors,  $1,372,125;  account* 
payable  to  controlled  companies,  $305,689 ;  bills  payable,  $286,768^ 
and  reserve  for  unpaid  dividends,  $56,834. 

GENERAL  ELECTRIC  EARNINGS. — Representatives  of  the 
General  Electric  Company  state  that  the  gross  business  of  the 
corporation  for  the  fiscal  year  ending  January  31,  1907,  will  not 
fall  short  of  $58,000,000,  an  increase  of  about  $13,500,000  over 
the  preceding  year.  Assuming  that  these  figures  will  prove 
correct,  the  net  earnings  of  the  corporation,  based  on  the  per¬ 
centage  of  net  earnings  to  gross  in  the  two  preceding  years,  will 
not  fall  short  of  $9,600,000.  In  the  fiscal  year  ending  January 
31,  1906,  the  General  Electric  Company  revealed  net  earnings  of 
$7,319,161,  which  figure  was  equal  to  16.5  per  cent  of  the  gross 
business  of  $44,419,613.  Net  earnings  in  the  fiscal  year  ended 
January  31,  1905,  were  $6,719,546,  or  16.6  per  cent  of  the  gross 
business  of  $40,323,354.  If  the  General  Electric  Company  does 
a  gross  business  of  $58,000,000  this  year,  and  its  net  represents 
16.5  per  cent  of  the  gross,  it  will  have  earned  $9,570,000.  Recent 
comparisons  of  the  capital  and  earnings,  dividends  of  the  com¬ 
pany  are  unintentionally  unfair,  as  they  overlook  the  fact  that 
the  capital  was  doubled  a  year  or  two  ago  by  the  restoration  to 
the  stockholders  of  all  that  was  involved  in  the  reduction  of 
capital  a  decade  back. 

WESTINGHOUSE  IN  ITALY. — It  is  stated  that  the  West¬ 
inghouse  interests  are  about  to  build  a  big  plant  in  Italy,  in 
anticipation  of  obtaining  some  of  tlfe  big  contracts  now  pending 
there  for  the  electrification  of  Italian  steam  railways.  A  com¬ 
bination  was  recently  effected  between  the  Societe  Anonyme 
Westinghouse  of  Paris,  the  five-million-dollar  concern  which 
takes  care  of  the  Westinghouse  business  in  Continental  Europe 
outside  of  Germany,  and  the  seven-million-five-hun(Jred-thousand- 
dollar  Milanese  Company.  The  Westinghouse  plant  will  be  built 
adjacent  to  the  car  and  locomotive  shops  of  the  Ernesto  Breda 
Company  of  Milan.  The  new  works  will  cost  $1,000,000.  An 
interest  in  the  Breda  Company  has  also  been  acquired  by  the 
Westinghouse  Company.  The  capital  of  the  Breda  Company 
was  increased  to  $2,500,000  by  the  issue  of  $1,200,000  additional 
stock,  half  of  which  was  taken  by  the  Westinghouse  interests. 

It  will  be  remembered  that  not  long  ago  the  Finzi  single-phase 
system  of  motors  and  traction  in  Italy  was 'acquired. 
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G.MJSDEN,  ALA.— Surveys  are  now  being  made  for  the  proposed  power 
plant  of  the  fjttle  River  Power  Company  on  Little  River.  It  is  pro¬ 
posed  to  'develop  ao.ooo  hp,  which  will  be  transmitted  to  the  nearby  towns 

for  lighting  and  power  purposes.  J.  A.  Lathram,  of  Providence,  R.  I., 

is  chief  engineer. 

NORTH  BIRMINGHAM,  ALA. — It  is  said  that  the  Birmingham  Rail¬ 
way,  Light  &  Power  Company  is  making  plans  to  connect  North  Birming¬ 
ham  with  Thomas  by  an  electric  railway,  also  touching  the  North 

Highlands  line  at  its  terminal.  The  company  has  recently  purchased  prop¬ 
erty  between  the  two  places  with  the  purpose  of  constructing  a  power 
house. 

PAR.^DISE,  ARIZ. — A  telephone  line  from  Portal  to  Douglas  is  con¬ 
templated.  A  company  is  being  formed,  with  a  capital  of  $25,000,  to 

build  the  line.  W.  C.  Hogan  is  president,  J.  A.  I..andowski,  of  Douglas, 
is  vice-president  and  manager. 

POMONA,  CAL. — Howard  E.  Huntington  has  been  granted  a  50-vear 
franchise  by  the  Board  of  Trustees  to  construct  and  operate  an  electric 
railway  over  various  streets  in  the  city. 

SACR.\MENTO,  CAL. — George  N.  Randle,  City  Surveyor,  writes  that  the 
question  of  constructing  a  municipal  electric  light  plant  is  being  discussed 
by  the  public  and  different  city  officials  at  the  present  time,  and  the  Mayor 
has  recommended  it  to  the  Board  of  Trustees,  but  nothing  definite  has 
yet  been  decided  upon. 

LOS  ANGELES,  C.\L. —  S.  M.  Haskins  has  secured  a  franchise  for  the 
Los  Angeles  Interurban  Railway  Company  at  Glendale,  for  $275.  It  is 
said  that  the  rdute  is  a  part  of  the  survey  for  the  proposed  extension 
of  the  Los  Angeles  Railway  Company  through  Eagle  Valley  and  Glendale 
and  will  be  turned  over  to  the  latter  by  the  interurban  people. 

L.XKEPORT,  CAL.— H.  V.  Keeling,  secretary  of  the  Lake  County  Elec¬ 
tric  Power  Company  has  petitioned  the  Board  of  Trustees  for  a  franchise 
for  the  in.stallation  of  an  electric  lighting  system  in  Lakeport.  The  com¬ 
pany  will  secure  its  supply  of  rlectricity  for  distribution  from  the  Snow 
Mountain  Power  &  Water  Company’s  plant  on  Eel  River.  M.  S.  Sayre  is 
president. 

PASADE\.-\,  CAL. — Heman  Dyer,  City  Clerk,  writes  that  contracts  for 
material  to  he  used  in  the  construction  of  the  municipal  electric  light  plant 
have  been  awarded  as  follow:  To  the  Western  Lumber  Company,  for  poles, 
$3.70  and  $11.50  each;  to  B.  F.  Kiernlff,  Jr.,  Company,  for  copper  wire, 
$28  per  too  lbs.,  and  to  same  company  for  cables,  pins,  for  insulators, 
brackets,  carbons,  etc.,  and  to  H.  L.  Miller  for  arc  lamps,  transformers 
and  switchboard  panels. 

LOS  ANGELES,  CAL. — After  January  1  the  three  electric  lighting  com¬ 
panies  operating  in  Los  Angeles  will  make  a  reduction  of  i  cent  per 
kw-hour  for  lighting  purposes.  This  reduces  the  basic  rate  from  ii  cents 
to  10  cents  end  will  enable  the  average  householder  to  get  his  electricity 
for  about  9  cents  per  kw-hour,  as  the  rate  is  graduated  according  to  the 
amount  used.  The  companies  will  also  make  a  rate  of  6  cents  per  kw-hour 
for  electricity  used  for  heating  purposes. 

OKOVILLE,  CAL. — The  Great  Western  Power  Company  has  filed  a 
mortgage  to  the  Central  Trust  Company,  of  New  York,  as  trustee  to  secure 
an  issue  of  $25,000,000  in  bonds.  Of  the  issue  $8,500,000  in  outstanding. 
This  company  was  recently  incorporated  under  the  laws  of  California  with 
an  authorized  capital  of  $25,000,000  as  the  operating  company  for  the 
Western  Power  Company,  of  New  Jersey.  The  latter  is  a  holding  com¬ 
pany  with  $18,000,000  authorized  capital  stock.  Edwin  Hawley  is  president 
of  the  company. 

SAN  FRANCISCO,  CAL. — The  announcement  is  made  that  the  Western 
Power  Co;Tipp.ny,  a  corporation  allied  with  the  Western  Pacific  Railroad,  is 
negotiating  for  the  purchase  of  the  Pacific  Gas  &  Electric  Company,  of 
San  Francisco,  which  was  formed  recently  by  the  consolidation  of  the 
San  Francisco  Gas  &  Electric,  the  California  Gas  &  Electric  and  the  In¬ 
dependent  Electric  Light  &  Power  Companies.  Besides  its  extensive  hold¬ 
ings  in  San  Francisco  the  gas  corporation  owns  a  system  of  power  houses 
and  electric  railways  in  the  northern  part  of  the  State,  all  of  which  are 
to  be  included  in  the  sale.  The  Western  Power  Company  controls  one 
fork  of  the  Feather  River  and  has  begun  work  on  what  is  to  be  one 
of  the  larges*  power  plants  in  America.  Besides  this,  the  Western  Power 
Company  has  vast  water  rights  in  the  northern  counties  of  the  State. 

SILVERTON,  COLO. — The  Aninas  Power  Company  has  resumed  opera¬ 
tions  after  three  months*  suspension.  The  repairs  of  damages  of  the  main 
plant,  caused  by  a  washout  of  pipe  lines,  cost  the  company  a  total  of 
$50,000.  Many  mines  in  this  district  were  obliged  to  partially  close  down 
while  the  plant  was  being  repaired. 

DENV'ER,  COL. — The  Colorado  Central  Power  Company,  in  which 
David  H.  Moffat  and  Thos.  F.  Walsh  are  interested,  is  reported  to  be 
planning  to  construct  three  dams  on  two  rivers  in  Colorado  for  the  pur¬ 
pose  of  generating  about  75,000  horse-power,  which  will  be  transmitted 
electrically  a  distance  of  from  150  to  200  miles  to  various  points  through 
out  the  State. 

MYSTIC,  CONN. — The  local  electric  light  plant  will  be  discontinued 
in  a  short  time,  and  electricity  will  be  furnished  by  the  Westerly  Company, 
when  an  all-day  service  will  be  established. 


HARTFORD,  CONN. — The  Farmington  Street  Railway  Company  has 
given  notice  that  it  will  apply  to  the  incoming  General  Assembly  for  an 
extension  of  its  rights,  privileges  and  powers  in  its  charter  amendment 
for  the  construction  of  an  extension  of  its  lines. 

DANBURY,  CONN. — The  Danbury  &  Bethel  Gas  &  Electric  Light 
Company  will  ask  the  General  Assembly  for  authority  to  add  $100,000  to 
its  capital  stock  and  $75,000  to  its  bonded  indebtedness.  It  now  has  a 
capitalization  of  $200,000  and  a  bonded  debt  of  $120,000.  The  company 
is  planning  to  make  extensive  enlargements  and  improvements. 

MYSTIC,  CONN. — The  officials  of  the  Westerly  Electric  Light  &  Power 
Company,  who  control  the  Mystic  plant,  have  applied  to  the  selectmen 
of  the  town  of  Stonington  for  permission  to  have  a  new  line  of  power 
wires  cross  the  thoroughfares  of  the  town.  The  plans  of  the  company 
are  to  have  extra  wires  strung  for  the  purpose  of  furnishing  heat  and 
power  as  well  as  light  along  its  line  as  far  as  Noank. 

NORWICH,  CONN. — A  petition  will  be  presented  to  the  incoming  Legis¬ 
lature,  signed  by  Jeremiah  Stark,  William  H.  Geer,  Clinton  E.  Stark  and 
George  E.  Manning,  asking  for  a  charter  for  the  Norwich,  Colchester  & 
Hartford  Traction  Company,  to  construct  a  new  electric  line  between  Nor¬ 
wich  and  Hartford,  a  distance  of  38  miles.  The  petitioners  will  ask  the 
right  to  develop  water  power,  to  construct  power  houses  and  to  buy  and 
sell  electricity  as  well  as  an  electric  railway  franchise. 

W'lLLIMANTIC,  CONN. — The  South  Coventry  Street  Railway  Company 
has  published  a  notice  of  its  intention  to  apply  to  the  General  Assembly 
for  a  charter  for  an  electric  railway.  The  incorporators  of  the  company 
are:  W.  L.  Higgins,  Andrew  Kingsbury,  E.  A.  Tracy,  Addison  Kingsbury 
and  J.  B.  Carman,  all  of  South  Coventry.  The  line  will  run  from  Willi- 
mantic  through  the  town  of  Mansfield,  Coventry  and  South  Coventry.  Per¬ 
mission  is  asked  to  issue  capital  stock  to  an  amount  not  exceeding  $300,000 
and  also  to  connect  with  other  lines,  to  run  over  the  tracks  of  other  com¬ 
panies,  erect  poles  and  wires,  build  a  power  house,  etc. 

WILMINGTON,  DEL. — The  street  and  sewer  department,  it  is  stated, 
has  granted  a  franchise  to  the  Delaware  Electric  Transmission  Company  to 
engage  in  the  electric  lighting  business  in  Wilmington.  The  company 

which  is  affiliate4  with  the  new  Commercial  Light,  Heat  &  Power  Com¬ 

pany,  proposes  taking  the  electric  feature  of  the  franchise  of  the  latter 
company. 

WASHINGTON,  D.  C. — Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Jan. 
8,  to  furnish  at  the  navy  yards,  etc.,  Newport,  R.  I.;  New  York,  N.  V.^ 
League  Island,  Pa.;  Annapolis,  Md. ;  Washington,  D.  C. ;  Norfolk,  Va. ; 
and  Guantanamo  Bay,  Cuba,  a  quantity  of  naval  supplies,  as  follows: 

Schedule  322 — battery  cells,  spare  parts  for  motors,  etc.  Also  until  Jan. 
22  to  furnish  at  the  navy  yards,  Mare  Island,  Cal.,  and  Puget  Sound, 
Wash.,  and  the  naval  training  station,  San  Francisco,  Cal.,  a  quantity 

of  naval  supplies  as  follows:  Schedule  329 — exhauster,  motor,  etc.  Appli¬ 
cations  for  proposals  should  designate  the  scedules  by  number.  E.  B. 
Rogers,  Paymaster-General,  U.  S.  A. 

DeFUNIAK,  FLA.— An  electric  lighting  plant  will  soon  be  installed  in 
this  place.  Malcolm  Bruce  is  interested  in  the  plant. 

PENSACOLA,  FLA. — The  new  plant  of  the  Pensacola  Electric  Company 
is  completed  and  is  now  furnishing  electricity  for  operating  the  street  rail¬ 
way  system.  The  company  is  now  in  a  position  to  furnish  electricity  for 
heat,  light  and  power. 

COLUMBUS,  GA. — The  power  plant  of  the  Columbus  Railroad  Com¬ 
pany  at  City  Mills  is  shut  down  for  repairs,  and  the  company  is  operating 
its  system  temporarily,  by  electric  energy  from  the  power  plant  of  the 
Columbus  Power  Company  at  North  Highlands. 

WRIGHTSVILLE,  GA. — The  City  Council  has  selected  Arthur  Paw, 
of  Atlanta,  to  prepare  plans  and  superintend  the  construction  of  water 
works,  and  an  electric  light  plant,  for  which  $35,000  in  bonds  were  recently 
voted.  Bids  for  the  bonds  will  be  received  about  Jan.  1. 

GAINESVILLE,  GA. — The  town  of  Buford  has  contracted  with  the 
North  Georgia  Electric  Company  to  furnish  electricity  to  light  the  city, 
and  work  will  be  begun  at  once  wiring  the  town.  It  is  expected  to  start 
the  plant  at  Dunlap  Shoals  at  its  full  capacity  January  i. 

COLUMBUS,  GA. — Bids  will  be  received  until  Dec.  28  by  M.  M. 
Moore,  Clerk  of  Council,  for  furnishing  gas  or  incandescent  lighting  for 
bridges,  guard  rooms,  engine  houses,  market,  city  hospital,  council  cham¬ 
ber  and  offices,  etc.,  for  the  year  1907,  beginning  Jan.  i. 

ATLANTA,  GA. — Three  routes  have  been  surveyed  for  the  Atlanta, 
Griffin  &  Macon  Electric  Railway,  and  plans  have  been  perfected  for  the 
purchase  of  the  equipment.  The  road  is  to  be  built  by  the  Georgia  Con¬ 
struction  Company  and  will  be  one  of  the  longest  electric  lines  in  the 
South. 

ATLANTA,  GA. — Chairman  James  -L.  Key,  of  the  special  committee, 
which  is  investigating  the  feasibility  of  the  establishment  of  a  municipal 
gas  and  electric  lighting  plant  for  Atlanta,  has  authorized  the  Hall-Illges 
Company,  of  this  city,  to  make  a  survey  of  the  city  and  furnish  an  esti¬ 
mate  as  to  the  probable  cost  of  construction  of  a  municipal  gas  plant 
which  would  supply  the  public  at  large,  and  an  electric  plant  which  would 
furnish  light  and  power  for  the  city  only.  An  appropriation  of  $500 
was  made  for  this  purpose. 

COLUMBUS,  GA. — It  is  claimed  that  200,000  hp  will  be  developed 
on  the  Chatahoochee  River  between  Columbus  and  West  Point,  Ga.  The 
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Columbus  Power  Company,  a  combination  of  all  the  power  plants  for 
some  20  miles  above  Columbus,  is  pushing  the  great  development,  and  as 
fast  as  power  is  called  for,  dams  will  be  built  along  the  river,  giving 
an  almost  continuous  string  of  factories  for  twenty  miles.  A  97S*ft. 
dam  has  also  been  built  at  Lover’s  i.eap  Falls,  and  another  of  large 
proportions  will  be  built  nearby.  There  are  three  dams  within  the  city 
limits  of  Columbus. 

BURLEY,  IDAHO. — The  County  Commissioners  of  Cassia  County  have 
granted  a  charter  to  W.  D.  Kenyon,  T.  Bailey  Lee,  J.  C.  Rogers,  Paul 
R.  Kartzke  and  D.  B.  Hale  for  an  electric  railway  to  connect  from  the 
Snake  River,  one-half  mile  north  of  Burley  to  Oakley  and  the  coal  fields 
farther  south.  The  road  will  be  twenty-two  miles  in  length. 

CHICAGO,  ILL. — A  new  power  plant  will  be  installed  in  the  St.  An¬ 
thony’s  Hospital  at  119th  Street  and  Marshfield  Boulevard. 

AKROK,  IND. — The  Akron  Electric  Light  Company  is  in  the  market 
for  a  new  boiler  and  other  necessary  equipment.  A.  A.  Cast,  president. 

JOLIET,  ILL. — It  is  reported  that  all  private  water  rights  in  and 
around  Joliet  have  been  consolidated,  and  that  $2,000,000  will  be  spent  in 
developing  a  15,000-bp  plant. 

CHICAGO,  ILL. — The  Congiess  Hotel  Company  has  leased  the  property 
at  17-21  Congress  Street,  and  will  erect  a  2  Story  building  to  cost  $20,000. 
A  power  plant  will  be  installed  in  the  building  at  a  cost  of  $200,000. 

FT.  \V.\YNE,  IND. — The  Kerr  Murray  works  is  installing  a  new  light¬ 
ing  system  throughout  its  witole  establishment. 

GREENWOOD,  IND. — The  Greenwood  Water  &  Light  Company  has 
announced  that  it  will  remodel  and  re-equip  its  plant  in  this  city. 

M.ARION,  IND. — The  Marion  Lighting  &  Heating  Company  has  de¬ 
cided  to  extend  its  plant.  William  F.  Thompson  is  chief  engineer. 

BLUFFTON,  IND. — The  City  Council  is  contemplating  making  im¬ 
provements  to  the  water  works  and  electric  light  plant,  including  the  pur¬ 
chase  of  additional  boilers. 

NOBLESV’ILLE,  IND. — A  company  is  being  organized  in  this  city  to 
supply  Sheridan,  Cicero,  Arcadia  and  other  towns  with  electricity  for 
lighting  and  power  purposes. 

D.\N\TLLE,  IND. — The  Danville  Electric  Light  plant  has  been  sold 
to  James  M.  Lynch.  Mr.  Lynch  announces  that  he  will  remodel  the 
plant  and  add  new  machinery  and  equipment.  t 

BROOKV’ILLE,  IND. — The  City  Council  has  taken  steps  toward  the 
erection  of  a  municipal  lighting  plant  and  is  now  securing  estimates  for 
the  same.  The  local  light  company  is  trying  to  sell  to  the  city  but 
the  Council  thinks  it  advisable  to  invest  in  a  new  plant. 

TERRE  HAUTE,  IND. — Seven  carloads  of  copper  cable  have  been  re¬ 
ceived  by  the  Terre  Haute  Traction  &  Light  Company,  to  be  used  in 
construction  of  the  new  extension  of  the  St.  Marys  line  to  Paris.  The 
cable  was  supplied  by  the  American  Electric  Supply  Company  of  Phillips- 
dale,  R.  I. 

ANDERSON,  IND. — The  city  administration  has  decided  to  consolidate 
the  municipal  lighting  and  the  water  works  plants  under  one  head  or 
management,  selecting  Henry  Drach  as  superintendent.  The  next  step 
will  be  to  purchase  and  install  a  new  set  of  boilers  to  run  both  plants. 
Plans  and  specifications  are  now  being  prepared. 

BETHANY,  lA. — The  citizens  have  authprized  the  issue  of  $16,000  in 
bonds  to  improve  the  municipal  electric  lighting  plant. 

C'ED.AR  RAPIDS,  lA. — The  Cedar  Rapids  &  Marion  Telephone  Company 
will  rebuild  the  local  exchange  at  a  cost  of  about  $40,000. 

DES  MOINES,  lA. — The  Muscatine  &  Council  Bluffs  American  Electric 
Company  is  surveying  for  a  line  from  Muscatine  to  Omaha. 

M.\RSH.^LLTOW?C,  lA. — It  is  reported  that  the  Marshalltown  elec¬ 
tric  railway  and  electric  lighting  plant  has  been  purchased  by  Hamiltop 
Browne. 

BOONE,  lA. — The  C.  B.  Sherman  Company,  of  Boone,  has  been  award¬ 
ed  the  contract  for  building  the  power  house  of  the  Newton  &  Northwest¬ 
ern  Railway  at  Fraser. 

DES  MOINES,  lA. — Surveys  are  now  being  made  for  a  new  right 
of  way  for  the  new  line  of  the  Inter-Urban  Railway  Company  from  Det 
Moines  to  Carlisle,  which  the  company  will  build  this  season. 

WELLINGTON,  KAN. — W.  R.  Savage,  Mayor,  writes  that  bids  will 
probably  be  received  in  the  spring  for  improvements  to  water  works,  to 
cost  $30,000,  and  electric  light  plant  to  cost  $10,000.  No  engineer  selected 
as  yet.  A.  B.  Cheever  is  city  clerk. 

RUMFORD  FALLS,  ME. — The  Rumford  Falls  &  Bethel  Railway  Com¬ 
pany  has  completed  surveys  and  is  now  securing  the  right  of  way  for  an 
electric  railway  through  Mexico,  Rumford,  Hanover,  Newry  and  Bethel. 

ELLSWORTH,  ME. — The  Bar  Harbor  &  Union  River  Power  Company 
■will  begin  work  at  once  upon  the  development  of  the  power  of  Union 
River  at  Ellsworth.  The  plans  contemplate  a  concrete  dam  over  60  ft. 
high,  with  power  house  containing  modern  hydraulic  and  electrical  equip¬ 
ment.  J.  A.  Leonard,  Ellsworth,  Me.,  is  engineer  of  this  company,  and 
Sellers  &  Rippey,  Philadelphia,  Pa.,  have  been  retained  as  consulting 
engineers. 

CL’'MBERLAND,  MD. — It  is  reported  that  the  Cumberland  &  Western- 
port  Company  will  install  a  new  500-hp  engine  and  boiler  in  the  Clarys- 
ville  power  House. 

H.XGERSTOWN,  MD. — The  Hagerstown  &  Northern  Railway  Com¬ 
pany  will  soon  increase  the  capacity  of  its  power  house  by  the  installa¬ 
tion  of  two  150-hp  generators.  When  these  machines  are  placed  the  plant 
will  have  a  capacity  of  1,200  hp. 

ROCKL.\ND,  MASS. — The  .Abington  &  Rockland  Electric  Light  & 


Power  Company  has  decided  to  extend  its  lines  to  the  North  River 
bridge. 

BOSTON,  MASS. — The  Board  of  Aldermen  on  Dec.  13  granted  a 
franchise  to  the  Metropolitan  Home  Telephone  Company  to  operate  an 
independent  telephone  system  in  Boston. 

NORTH'  ADAMS,  MASS. — A  bill  has  been  introduced  in  the  'Vermont 
State  Legislature  for  the  incorporation  of  the  North  Adams  &  Readsboro 
Street  Railway  Company.  The  proposed  line  is  to  run  through  Stamford 
to  Hartwellville  with  authority  to  build  later  into  Readsboro  in  one  direc¬ 
tion  and  through  Searsboro  to  Woodford  in  the  other.  It  is  understood 
that  the  company  will  obtain  its  power  from  the  “West  Branch”  of  the 
Deerfield  River  between  Hartwellville  and  Readsboro.  The  promoters  of 
.  the  enterprise  are  Readsboro  and  Stamford  parties,  it  is  understood.  A 
bill  has  also  been  introduced  incorporating  the  Wilmington  &  Whiting  Trac¬ 
tion  Company.  The  charter,  if  obtained,  will  prewide  for  the  construction 
of  an  electric  railway  from  the  Massachusetts  State  line  in  the  town  of 
Halifax,  through  the  towns  of  Halifax,  VVhitingham  and  Wilmington  to 
Dover.  The  capital  stock  of  the  last  named  company  is  $100,000. 

MT.  CLEMENS,  MICH. — The  Edison  Illuminating  Company,  of  De¬ 
troit,  has  secured  the  contract  to  light  the  city  for  a  period  of  30  years. 

HOLLY,  MICH. — C.  H.  Baird  of  this  city,  who  secured  a  lighting 
franchise  and  a  contract  to  light  the  streets  and  to  pump  its  water  supply, 
has  transferred  his  rights  to  the  Holly  Lighting  Company,  a  new  corpora- 
iton  organized  for  the  purpose. 

MIDLAND,  MICH. — The  Tittabawassee  Fower  Company,  capitalized  at 
$1,000,000,  has  filed  articles  of  association  in  Midland  County.  The  in¬ 
corporators  are  George  G.  Prentis,  Theodore  H.  Hinchman,  Jr.,  Lewis 
E.  Flanders,  Benjamin  F.  Mulford,  L.  M.  White  and  William  C.  Man¬ 
chester,  of  Detroit,  and  Lewis  E.  Rowley,  of  Lansing.  The  company  is 
organized  for  the  purpose  of  building  dams  and  utilizing  the  power  of 
the  water  of  the  Tittabawassee  River  at  Edenville.  Surveys  have  been 
made,  plans  prepared  and  lands  to  be  overflowed  purchased.  Wbrk  on 
the  first  of  a  series  of  three  dams  will  begin  in  the  spring.  The  prin¬ 
cipal  business  office  of  the  company  will  be  located  at  Edenville. 

PEQUOT,  MINN. — A.  M.  Mathison,  City  Recorder,  writes  that  it  is 
proposed  to  construct  water  works  and  an  electric  light  plant  at  a  cost  of 
$2,000  or  $3,000. 

DEER  RIVER,  MINN. — The  Council  Committee  reports  an  estimated 
cost  for  an  electric  light  plant  at  $8,725  and  a  steam  heating  apparatus 
for  4  blocks  at  $4,965. 

CANNON  FALLS,  MINN. — The  electric  light  plant  of  the  Cannon 
River  Electric  Power  Company  has  been  destroyed  by  fire.  G.  S.  Edmond- 
strom.  Globe  Building,  St.  Paul,  Minn.,  is  chief  engineer. 

TRACY,  MINN. — The  Electrical  Machinery  Company,  of  Minneapolis, 
has  secured  ^he  contract  to  furnish  machinery  for  the  electric  light  plant 
at  $9,165.  A  contract  has  also  been  awarded  to  George  J.  Cadwell  &  Co., 
of  Minneapolis,  for  a  120-hp  duplex  compound  American  Ball  engine  and 
one  6ohp.  simple  American  Ball  engine,  for  the  new  electric  light 
station. 

WINONA,  MINN. — Plans  have  been  completed  for  the  construction 
of  a  large  hydro-electric  plant  on  the  Black  River,  near  Hatfield.  The 
dam  will  be  75  feet  high,  from  the  reservoir  a  canal  will  be  constructed 
for  two  miles  down  the  river,  where  a  fall  of  90  feet  will  be  obtained 
and  where  the  main  power  houses  will  be  located.  It  is  stated  that  funds 
for  the  enterprise  have  been  provided  and  that  plans  will  be  soon  sub¬ 
mitted  to  contractors.  The  company  expects  to  be  able  to  supply  elec¬ 
tricity  to  Winona  and  La  Crosse  within  a  year.  The  company  also  con¬ 
templates  the  construction  of  an  electric  railway  between  this  city  and 
La  Crosse.  J.  W.  Booth  is  interested  in  the  enterprise. 

LOUISIANA,  MO. — The  Louisiana  Light  &  Power  Company  has  peti¬ 
tioned  for  a  franchise  to  install  an  electric  light,  street  railway  and  heat¬ 
ing  system.  Arthur  Ladley  is  interested  in  the  project. 

BELLEVILLE,  MO. — The  Village  Trustees  of  Freeburg  have  granted 
the  Belleville  &  Pinckneyville  Traction  Company  a  ao-year  franchise  to 
operate  its  electric  lines  in  several  streets  in  the  village.  The  company 
proposes  to  build  an  electric  railway  between  Belleville  and  Pinckneyville, 
passing  through  Freeburg. 

TRENTON,  MO. — The  Public  Service  Corporation  has  bad  plans 
drawn  for  the  erection  of  a  three-story  office  building  on  Warren  Street, 
also  for  a  power  house  which  will  have  double  the  capacity  of  the  company’s 
plant  on  Chauncey  near  Warren  Street.  The  new  buildings  and  the  equip¬ 
ments  will  cost  in  the  neighborhood  of  $500,000.  The  addition  to  the 
power  house  will  be  50x100  feet.  The  addition  will  be  a  complete  plant 
in  itself  and  will  have  room  for  three  i, 500-hp  turbo  generator  sets. 

AN.\CONDA,  MONT. — The  Madison  Power  Company  is  reported  in¬ 
terested  in  a  company  which  proposes  building  a  power  plant  on  the 
upper  Madison  River,  the  electricity  generated  to  be  brought  to  Butte. 
The  transmission  line  will  be  150  miles  long.  It  is  stated  that  preliminary 
surveys  have  been  made  and  an  estimate  of  the  cost  completed. 

ALBION,  NEB. — A  new  engine  of  too  hp  is  being  installed  in  the 
electric  light  plant.  H.  Rice  is  cwner. 

LINDSAY,  NEB. — It  is  reported  that  an  electric  lighting  system  is  to 
be  established  in  the  town.  A  40-hp  engine  and  dynamo  has  been  ordered. 

LINCOLN,  NEB. — The  City  Council  has  granted  the  Citizens  Railway 
Company  a  franchise  to  extend  its  lines  into  the  north  and  south  sections 
of  the  city. 

FRANKLIN,  N.  H. — On  account  of  the  low  stage  of  the  river  many 
mills  are  using  electrical  instead  of  water  power.  The  Webster  Mills 
have  recently  installed  electrical  fixtures. 
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TRENTON,  N.  J. — The  Citizens  Local  Telephone  Company  has  filed 
an  amended  certificate  increasing  its  capital  stock  from  $10,000  to  $135,000. 

PRINCETON,  N.  J. — A  new  electric  railway  is  to  be  built  between 
Princeton  and  Kingston,  over  the  Franklin  road,  and  extending  through  to 
New  Brunswick,  a  distance  of  twenty  miles.  It  is  understood  that  the 
Public  Service  Corporation  is  interested  in  the  project. 

LAMBERTVILLE,  N.  J. — With  a  view  of  operating  an  electric  line 
between  New  Hope  and  Doylestown,  the  Lambertville  Heat,  Light  & 
Power  Company  is  contemplating  leasing  the  turnpike  owned  by  the  New 
Hope  &  Doylestown  Turnpike  Company.  If  the  deal  is  consummated  the 
power  station  of  the  Lambertville  Company  will  be  erected  at  New  Hope. 

ARTESIA,  N.  M. — R.  M.  Ross,  of  Artesia,  Cashier  First  National  Bank, 
writes  that  estimates  are  now  under  consideration  for  the  construction 
of  a  power  plant  on  Penasco  River.  If  favorable,  a  company  will  be 
organized  at  once.  For  .further  information  address  A.  L.  Ross,  of  Ver¬ 
sailles,  Mo. 

FREWSBURG,  N.  Y. — Wm.  T.  Rahn  is  reported  president  of  a  com¬ 
pany  which  is  being  organized  for  the  purpose  of  establishing  an  electric 
light  plant. 

CANASTOTA,  N.  Y. — E.  B.  Roberts,  village  clerk,  writes  that  the  con¬ 
tract  for  lighting  the  streets  for  a  period  of  5  years  has  been  awarded 
to  the  Central  New  York  Power  Company,  of  Utica. 

ORISKANY,  N.  Y. — The  Hudson  River  Power  Company  has  com¬ 
pleted  the  installation  of  the  electric  street  lighting  system  in  this  village, 
and  the  arc  lamps  were  lighted  for  the  first  time  Dec.  15. 

CORTLAND,  N'.  Y. — The  Cortland  Traction  &  Power  Company  is  in¬ 
stalling  a  new  lighting  system  and  will  be  able  to  provide  an  all-nigbt 
lighting  service  after  Jan.  1,  1907.  G.  H.  Maxwell  is  superintendent. 

CALEDONIA,  N.  Y. — The  Town  Board,  it  is  stated,  has  granted  per¬ 
mission  to  the  Niagara,  Lockport  &  Ontario  Power  Company  to  use  the 
town  highways  for  the  delivery  of  electricity  for  power,  light  and  heat. 

SYRACUSE,  N.  Y. — A  certificate  of  merger  of  the  Franklin  Telephone 
&  Telegraph  Company  with  the  Hudson  River  Telephone  Company,  has 
been  filed  at  Albany.  The  Franklin  Company  serves  the  vicinity  of 
Saranac  Lake. 

ADDISON,  N.  Y. — A  franchise  has  been  granted  by  the  State  Board 
of  Railroad  Commissioners  to  the  Tuscarora  Valley  Traction  Company,  to 
construct  an  electric  railway  from  Addison  to  Woodhull  and  Jasper,  a 
distance  of  19  miles.  C.  A.  Brewster  is  interested  in  the  project. 

PORT  HENRY,  N.  Y. — The  Wetherbee,  Sherman  &  Company  is  con¬ 
templating  the  erection  of  a  power  plant  on  Lake  Champlain,  to  furnish 
electricity  for  operating  its  mines.  The  new  power  house  will  be 
located  six  miles  from  the  mines.  The  electrical  equipment  will  be  fur¬ 
nished  by  the  General  Electric  Company.  ^ 

MOHAWK,  N.  Y. — The  Board  of  Supervisors  at  Herkimer  has  adopted 
a  report  authorizing  the  committee  on  Military  and  Accounts  to  erect  in 
the  armory  at  Mohawk  an  electric  lighting  plant  consisting  of  a  gasoline 
engine,  generator  and  storage  batteries,  with  necessary  foundations,  belts 
and  connections,  the  cost  not  to  exceed  $3,500. 

BINGHAMTON,  N.  Y. — The  officials  of  the  Binghamton  State  Hospital 
have  submitted  the  annual  report  to  the  State  Commission  in  Lunacy  at 
Albany,  in  which  repairs  and  improvements  to  cost  $303,300  are  recom¬ 
mended;  among  which  a  new  heat,  light  and  power  plant  costing  about 
$75,000  is  the  chief  need;  also  the  reconstruction  of  the  lighting,  heating 
and  power  plant,  and  a  new  heating  system  for  main  building,  $75,000. 

MEDINA,  N.  Y. — The  contract  for  lighting  the  streets  of  the  village  . 
with  the  A.  L.  Swett  Electric  Light  &  Power  Company  expires  on  January 
I.  At  present  the  village  pays  $75  per  lamp  each  year,  and  there  are  83 
lamps.  The  company  has  made  a  proposition  to  renew  the  contract  on  a 
basis  of  $70  per  lamp,  and  the  board  of  trustees  has  offered  $55,  which 
offer  has  been  refused.  The  village  officials  have  not  refused  the  $70  offer, 
but  will  doubtless  submit  the  matter  to  a  special  meeting  of  the  tax¬ 
payers  to  be  called  in  a  few  days. 

SARANAC  LAKE,  N.  Y. — Authority  has  been  given  by  the  State  Com¬ 
mission  of  Gas  and  Electricity  to  the  Saranac  Lake  Light,  Heat  &  Power 
Company  to  sell  its  plant  and  franchises  to  the  Paul  Smith's  Electric  Light, 
Power  &  Railroad  Company.  The  Paul  Smith’s  Company  has  been  granted 
permission  to  increase  its  capital  stock  from  $100,000  to  $500,000  and  to 
issue  $400,000  in  bonds.  It  is  stated  that  the  proceeds  of  the  mortgage 
bonds  are  to  be  used  to  meet  the  expense  of  constructing  an  electric  rail¬ 
road  from  Lake  Clear  station  to  Paul  Smith’s  Hotel,  and  the  construction 
of  hydraulic  and  electric  generating  plants  at  Franklin  Falls  and  Union 
Falls  on  the  Saranac  River.  It  is  the  company’s  intention  to  supply 
light  and  power  in  Franklin  county  villages. 

ROCKINGHAM,  N.  C. — Press  reports  state  that  the  Rockingham  Power 
Company  is  about  to  let  contracts  for  equipment  in  connection  with  its 
proposed  development  of  the  water  power  of  Yadkin  River. 

FAYETTEVILLE,  N.  C. — Experts  have  given  the  opinion  that  the 
large  dam  at  the  Buckhorn  Shoals  on  Cape  Fear  River,  built  for  electrical 
development,  will  have  to  be  taken  down  entirely  on  account  of  defective 
work  which  it  is  claimed  renders  the  dam  useless. 

ASHEV’ILLE,  N.  C. — The  Asheville  Rapid  Transit  Company  has  been 
organized  to  take  over  the  Asheville  Loop  Line  to  run  to  Burnsville, 

3  miles  from  the  terminus  of  the  city  lines.  Chas.  E.  Van  Bibber,  of 
Walden,  Mass.,  is  interested,  and  the  authorized  capital  is  $500,000. 

CHARLOTTE,  N.  C. — The  Southern  Power  Company,  in  carrying  out 
plans  to  develop  more  power  at  Rock  Creek  on  the  Catawba  River,  is 
extending  its  railroad  from  Fort  Lawn,  S.  C.,  to  Rock  Creek,  from  Great 


Falls.  It  is  estimated  that  65,000  hp  can  be  developed  between  Rock 
Creek  and  Fishing  Creek,  a  distance  of  about  15  miles.  The  plant  aS 
Rock  Creek  will  be  completed  by  January  i,  1908. 

BELLAIRE,  OHIO. — An  electrical  plant  for  furnishing  light  and  power 
is  being  installed  at  the  Schick  mines  west  of  the  city. 

ELYRIA,  OHIO. — Notice  has  been  filed  with  the  Secretary  of  State 
that  the  Dean  Electric  Company  has  increased  its  preferred  stock  from 
$500,000  to  $1,000,000. 

ELYRIA,  OHIO. — The  question  of  erecting  a  municipal  electric  lighting 
plant  is  now  being  considered  and  the  city  engineer  has  been  instrudfed 
by  the  Council  to  prepare  estimates.  It  is  proposed  to  have  300  arc  lamps. 

DEFIANCE,  OHIO. — The  Northwestern  Ohio  Electric  Railway  Com- 
pany,  which  proposes  to  build  an'  interurban  line  from  Defiance  to  Mont¬ 
pelier  via  Bryan,  has  made  application  to  the  City  Council  for  a  franchise 
for  certain  streets  of  the  city. 

DEFIANCE,  OHIO. — The  Auglaize  River  Power  Company  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  in  the  city.  The 
company  proposes  to  construct  a  dam  on  the  Auglaize  River  and  erect  a 
hydro-electric  plant  and  furnish  electricity  to  the  manufacturing  plants  in 
the  city. 

LAKEWOOD,  OHIO. — By  a  vote  of  four  to  two,  the  Village  Council 
has  voted  to  re-advertise  the  municipal  light  plant  for  sale,  and  if  noth¬ 
ing  prevents  it  will  be  disposed  of  to  the  highest  bidder.  Several  at¬ 
tempts  have  been  made  to  sell  the  plants,  but  all  efforts  in  the  past  have 
resulted  in  a  deadlock. 

COLUMBUS,  OHIO. — Announcement  has  been  made  that  the  East 
Liverpool  Traction  &  Light  Company,  the  Ohio  River  Railways  Com¬ 
pany  and  the  Steubenville  &  East  Liverpool  Railway  &  Light  Company, 
allied  traction  lines  in  the  eastern  part  of  Ohio,  have  sold  an  issue  of 
$2,750,000  and  extensive  construction  work  will  begin  at  once. 

ALTUS,  OKLA. — The  City  Council  has  accepted  the  new  water  works 
and  electric  light  system,  just  completed  at  a  cost  of  $50,000. 

OKLAHOMA  CITY,  OKL.\. — A  new  engine  of  1,500  hp  is  being  in¬ 
stalled  in  the  plant  of  the  Oklahoma  City  Gas  &  Electric  Company. 

BAKER  CITY,  ORE. — The  question  of  installing  a  lighting  plant  is- 
being  agitated. 

ALBANY,  ORE. — D.  M.  Cooper,  of  Albany,  has  applied  to  tbe  recorder 
for  permission  to  appropriate  100,000  cubic  inches  of  the  water  of  the 
South  Santiam  for  the  development  of  electricity  for  power  and  light 
purposes.  A  canal  to  be^  known  as  Knox  Butte  Ditch  is  to  be  built,  to  be 
30  ft.  wide  at  the  bottom  and  8  ft.  deep  and  about  6  miles  long. 

PITTSBURG,  PA. — The  Council  is  considering  the  question  of  con¬ 
structing  an  electric  railway  in  Schenley  Park,  to  be  built  and  operated 
by  the  city. 

PITTSBURG,  PA. — The  Bell  Telephone  Company  has  decided  to  en¬ 
tirely  reconstruct  its  exchange  in  Pittsburg  and  rebuild  its  system  in  this 
city,  which  will  cost  from  $100,000  to  $300,000. 

PHILADELPHIA,  PA. — Watson  &  Huckle,  architects  of  this  city,  are 
preparing  plans  for  a  large  power  house  to  be  erected  on  the  grounds  of 
the  Lutheran  Theological  Seminary  at  Mt.  Airy. 

LEWISBURG,  PA. — The  Borough  Council  has  entered  into  a  contract 
with  the  Lewisburg  Light,  Heat  &  Power  Company  for  a  term  of  three 
years,  at  a  rate  of  $71.50  per  lamp  per  year.  The  borough  will  reserve 
the  privilege  in  the  contract  to  cancel  said  contract  if  it  is  possible  at 
any  time  to  contract  with  another  firm  for  light  at  a  lesser  sum. 

•NEWTOWN,  PA. — An  ordinance  has  passed  first  reading  in  the  Borough 
Council  granting  a  franchise  to  the  Philadelphia  Gas  Construction  Com¬ 
pany,  to  light  the  streets  and  houses.  Bids  will  be  received  until  Jan. 

7  by  Henry  Aufflerbach,  chairman  committee  on  light,  for  lighting  the 
streets  of  the  borough  for  a  period  of  3  or  5  years. 

HARRISBURG,  PA. — The  American  Union  Telephone  Company,  a 
consolidation  of  nearly  all  of  the  independent  telephone  companies  in 
Pennsylvania,  Southern  New  York,  Maryland,  Virginia  and  West  Vir- 
*ginia,  was  permanently  organized  at  a  meeting  of  its  board  of  directors 
held  in  Harrisburg,  Dec.  15.  The  officers  are;  Ellis  Orvis,  of  Bellefonte, 
president;  B.  F,  Meyers,  of  Harrisburg,  vice-president;  S.  R.  Caldwell, 
secretary  and  treasurer.  F.  D.  Houck,  of  Harrisburg,  was  elected  general 
manager. 

ABBEVILLE,  S.  C. — The  Savannah  zviver  Power  Company  has  re¬ 
ceived  30,000  pounds  of  wire  for  its  electric  plant,  which  will  soon  be  in 
operation  to  this  point.  The  company  will  furnish  electricity  for  lighting 
and  power  in  this  city. 

HURON,  S.  D. — R.  W.  Clark,  of  this  city,  has  applied  to  the  Council 
for  a  franchise  to  build  and  operate  an  electric  street  railway  in  this 
place. 

COLUMBIA,  TENN.^ — The  Columbia  &  Mt.  Pleasant  Interurban  Rail¬ 
way  has  made  application  for  a  franchise  to  operate  its  line  in  this  city. 

NORFOLK,  VA. — The  Norfolk  &  Portsmouth  Traction  Company, 
operating  the  electric  lighting  system,  is  installing  a  new  system  of  trans¬ 
formers  in  parts  of  its  electric  lines  to  improve  the  incandescent  lighting 
system. 

ALEXANDRIA,  VA. — Electricity  for  lighting  and  other  purposes  is 
being  furnished  the  city  by  the  Alexandria  Electric  Company.  Tbe  old 
plant,  which  has  been  for  many  years  past  operated  by  the  city  for  light¬ 
ing  purposes  only,  will  be  closed  down.  The  new  company  has  com¬ 
pleted  its  plant  at  the  foot  of  Wolfe  Street,  which  was  formerly  operated 
by  the  Osage  Manufacturing  Company.  Many  merchants  have  had  their 
places  of  business  wired  for  electricity. 
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LURAY,  VA. — Electric  lights  for  the  famous  Luray  caverns  near 
Luray,  Va.,  are  now  assured,  according  to  reports  from  Luray,  which 
-atate  that  the  Luray  dam  has  been  completed  in  the  Shanandoah  River 
at  a  cost  of  $62,000  and  will  generate  sufficient  power  to  light  the  town 
of  Luray,  and  the  Luray  caverns.  The  plant  is  owned  by  residents  of 
Luray  and  Page  counties  and  many  country  homes  will  also  be  lighted 
•by  electricity. 

WOO  LEY,  WASH. — W.  R.  Morgan,  it  is  stated,  has  secured  a  so-year 
franchise  to  set  poles  and  stretch  wires  for  conducting  electric  current 
along  county  roads. 

NORTH  YAKIMA,  WASH. — The  Pacific  States  Telephone  &  Telegraph 
Company  is  making  extensive  improvements  to  its  system  in  this  place, 
which,  when  completed,  will  cost  about  $250,000. 

SPOKANE,  WASH. — Secretary  H.  L.  Bleecker,  of  the  Washington 
Water  Power  Company,  announces  that  the  company  will  bi  ilt  a  $2,ooo,* 
000  electric  power  plant  in  Ross  Park,  on  the  river,  in  the  er  stern  part  of 
this  city.  The  plant  is  expected  to  be  ready  August  i,  1907.  When  fufly 
•developed  it  will  generate  30,000  hp. 

CHEWELAH,  WASH. — A  six-mile  electric  railway  will  be  built  from 
•Cbewelah  to  the  properties  of  the  United  Copper  Mining  Company,  north¬ 
east  of  the  town,  at  an  estimated  cost  of  between  $30,000  and  $50,000. 
The  company  has  secured  a  water  power  site  near  Chewelab,  which 
assures  a  minimum  of  200  hp.  Conrad  Wolfle,  of  Spokane,  is  president  of 
-the  company. 

PASCO,  WASH. — Howard  Amon,  of  Kennewick,  Wash.,  has  applied  for 
permission  to  use  ii,ooo  cu.  ft  of  water  from  Snake  River  at  a  point  at 
the  head  of  Five-Mile  Rapids,  about  5  miles  east  of  Pasco.  The  water 
is  to  be  used  for  developing  power,  and  the  work  includes  the  damming 
-of  the  entire  Snake  River,  which  will  necessitate  the  construction  of  locks 
for  navigation  purposes.  The  cost  of  the  dam,  locks  and  power  plants,  it 
is  stated,  will  be  about  $500,000.  About  20,000  hp  is  to  be  developed. 
The  power  is  to  be  used  principally  for  pumping  water  to  irrigate  land  in 
the  vicinity  of  Richland,  Pasco,  and  Kennewick,  and  the  surrounding 
country. 

MILWAUKEE,  WIS. — The  Wisconsin  Rapid  Transit  Company  is  secur- 
•ing  the  right  of  way  for  its  proposed  line  to  Dartford. 

GREEN  BAY,  WIS. — It  is  reported  that  bids  will  be  received  until 
Jan.  3  by  the  light  committee  for  furnishing  arc  lamps  of  1,200  and  2,000 
•candlepower  for  street  lighting  for  a  period  of  10  years. 

KILBOURN,  WIS. — The  La  Crosse  Stone  Company,  of  La  Crosse,  has 
•aecured  the  contract  to  construct  a  dam  in  Kilbourn  for  the  So.uthern 
Wisconsin  Power  Company,  whose  capital  is  $1,500,000.  The  ditch  will 
he  approximately  250  ft.  wide,  500  ft.  long  and  about  too  ft.  deep. 

CHEYENNE,  WYO. — The  Northern  Colorado  Power  Company,  which 
recently  purchased  the  plant  of  the  Cheyenne  Light,  Fuel  &  Power  Com¬ 
pany  is  contemplating  the  erection  of  a  new  electric  light  plant  to  re¬ 
place  the  one  now  in  use.  It  is  stated  that  the  plant  will  cost  about 
$1,000,000  and  will  also  provide  electric  energy  for  an  electric  railway 
system. 

SARCOXIE,  WYO. — The  Sarcoxie  Electric  Light  &  Milling  Company 
-has  increased  its  capital  stock  from  $7,500  to  $16,500. 

FERNIE,  B.  C. — The  Crow’s  Nest  Pass  Coal  Company  will  erect  a 
large  power  plant  here  during  the  winter.  A.  Aberil,  hydraulic  engineer, 
and  J.  O.  Gallice,  mechanical  engineer,  of  the  Allis-Chalmers  Company, 
of  Montreal,  have  been  engaged  in  connection  with  the  work.  Address 
•General  Manager  Lindsay. 

CHEYENNE,  WYO. — Sealed  proposals  will  be  received  until  Jan.  14 
at  the  office  of  the  constructing  quartermaster,  Cheyenne,  Wyo.,  for  con¬ 
structing,  plumbing,  steam  heating,  electric  wiring  and  furnishing  and  in¬ 
stalling  electric  light  fixtures  in  the  buildings  at  Fort  D.  A.  Russell, 
Wyoming:  4  sets  of  field  officers’  quarters,  3  double  sets  captains’  quar¬ 
ters,  2  double  sets  lieutenants’  quarters,  i  set  of  quarters  for  6  unmarried 
-officers,  I  double  set  for  N.  C.  officers,  2  double  sets  field  artillery  barracks. 
Or  in  lieu  thereof:  4  single  sets  field  artillery  barracks,  4  field  artillery 
stables,  4  artillery  gun-sheds,  4  artillery  shops  and  2  artillery  stable  guard 
buildings;  i  veterinary  hospital,  i  granary,  i  hayshed  and  i  fire  engpne 
and  hose  cart  house.  Specifications  and  blank  forms  of  proposals  may  be 
obtained  at  this  office.  Envelopes  containing  proposals  should  be  in- 
•dorsed,  “Proposals,  constructing,  etc.,  buildings,’’  and  addressed  V.  K. 
Hart,  Captain  and  Quartermaster,  U.  S.  Army,  in  charge  of  construction, 
Cheyenne,  Wyoming. 

WINNIPEG,  MAN. — The  city  is  short  of  power  for  lighting  the  streets 
and  every  night  half  the  streets  'are  in  darkness.  Alderman  Gibson 
states  this  is  on  account  of  the  failure  of  the  plant  of  the  Winnipeg 
Electric  Company  to  supply  the  amount  of  power  contracted  for  by 
the  city. 

WINNIPEG,  MAN. — Premier  Roblin  has  instructed  the  provincial 
public  works  department  to  at  once  secure  material  necessary  for  the 
construction  of  1,000  miles  of  telephone  line.  This  is  the  initial  step 
toward  the  building  of  government  long  distance  lines  all  over  the 
province.  Address  Francis  Dagger,  provincial  telephone  expert,  Win¬ 
nipeg,  Man. 

TORONTO,  ONT. — The  Provincial  Government  has  cancelled  the  lease 
of  the  Chaudiere  Falls  Water  Power  Company  on  account  of  non-fulfill¬ 
ment  of  conditions. 

MASSEY,  ONT. — The  Massey  Light,  Heat  &  Power  Company  has  been 
incorporated  with  a  capital  of  $10,000.  The  incorporators  are:  J.  Brophy, 

J.  N.  Cameron  and  H.  H.  Flesher,  of  Massey,  Ont. 

FORT  WILLIAM,  ONT. — Superintendent  Jones,  of  the  electric  light 
commission,  recommends  the  placing  of  meters  in  all  houses  and  blocks 
and  the  doing  away  of  the  flat  rate  not  in  force. 


TORONTO,  ONT.— The  Nipissing  Power  Company  has  been  incor¬ 
porated  here  with  a  capital  of  $100,000,  to  supply  electricity  for  light, 
heat  and  power  purposes.  The  incorporators  are:  J.  D.  Montgomery, 
E.  R.  Lynch,  J.  P.  Crawford,  Toronto,  Ont. 

GALT,  ONT. — The  three  years’  agreement  between  the  Council  and  the 
Galt  Gas  Light  Company,  for  an  all-night  electric  light  service  at  25  cents 
per  lamp  has  been  finally  passed.  The  contract  is  terminable  if  in  the 
interval  Niagara  power  should  be  transmitted  here. 

WINDSOR,  ONT. — The  report  of  Louis  H.  Egan,  the  expert  employed 
to  give  an  opinion  regarding  the  requirements  of  the  proposed  new  electric 
light  plant  recommends  that  $18,000  be  spent  in  repairs  to  the  present 
plant,  to  consist  of  a  new  switchboard  with  225  arc  lamps. 

WESTMOUNT,  ONT. — The  municipal  electric  light  plant  has  been  put 
in  operation  and  is  giving  satisfaction.  The  arc  lamps  are  of  the  magnetite 
arc  type,  of  2,000  cp.  The  total  cost  of  the  street  and  house  lighting  and 
incinerator  service  to  the  city  of  Westmount  amounts  to  over  $200,000. 

WOODSTOCK,  ONT. — The  Hydro-Electric  Power  Commission’s  esti¬ 
mate  of  the  cost  of  Niagara  power  for  this  town  is  $23  per  horse-power  per 
year.  The  present  price  of  power  as  furnished  by  the  city  is  $60  per  hp 
flat  rate,  or  $90  per  hp  meter  rate.  A  by-law  to  accept  power  from 
the  hydro-electric  commission  will  be  voted  on  by  the  ratepayers  on  Jan.  7. 

BROCKVILLE,  ONT. — The  secretary  of  the  Hydro-Electric  Power  Com¬ 
mission  suggests  to  the  Mayor  that  if  Carleton  Place,  Perth,  Smith’s  Falls 
and  Brockville  would  join  in  making  application  for  power  the  situation 
would  warrant  a  development  on  the  Mississippi  River,  ensuring  a  price 
much  less  than  previously  quoted  to  Brockville,  which  was  based  on  an 
estimate  reecived  from  parties  owning  a  water-power  privilege  at  Wad- 
dington,  N.  Y.  The  price  was  $24  per  hp  for  a  24-hour  service.  The 
matter  is  being  taken  up  by  the  new  Board  of  Trade,  which  has  been 
recently  orgi:nized. 

TORONTO,  ONT. — On  the  ground  of  nonfulfillment  of  the  conditions, 
the  Government  has  cancelled  the  lease  of  the  Chaudiere  Falls  water  power, 
on  the  French  River,  granted  in  November,  1904,  to  Malcolm  Macleod,  of 
Toronto,  and  Joseph  Eugene  Serre,  of  Sturgeon  Falls.  One  of  the  con¬ 
ditions  was  that  the  lessees  should  develop  3,000  hp  within  two  years  of 
the  date  of  signing  the  lease,  which  had  not  been  done.  The  Chaudiere 
Falls,  which  now  revert  to  the  Crown,  are,  it  is  said,  capable  of  develop¬ 
ment  up  to  between  7,000  and  8,000  hp.  They  are  situated  on  the  river 
at  a  point  near  where  Lake  Nipissing  debouches  into  it.  The  nearest 
town  of  any  size  is  North  Bay,  which  is  about  fifty  miles  distant. 

MONTREAL,  QUE. — The  Lake  Champlain  &  St.  Lawrence  Ship  Canal 
Company  is  reported  formed  to  construct  a  canal  between  St.  Johns  and 
Montreal,  also  utilize  a  74-ft.  waterfall  about  3  miles  from  Longueuil  for 
power  and  manufacturing  purposes.  The  directors  are:  Samuel  H.  Ewing, 
C.  E.  Archibald,  Thomas  Craig  and  others. 


Company  Elections. 


LESTER,  MICH. — At  the  annual  meeting  of  the  Lester  Telephone  Com¬ 
pany  the  following  officers  were  elected:  T.  E.  Thompson,  president; 
E.  Drury,  vice-president;  G.  Paradine,  secretary;  T.  Follett,  treasurer. 


Le^aU 


RIGHTS  UNDER  P.ATENT  OF  ELECTRIC  APPARATUS.— Though 
the  advantages  of  a  patent  of  an  electric  induction  apparatus  or  trans¬ 
former  turns  out  to  be  different  from  the  one  chiefly  in  the  mind  of  the 
patentee,  the  invention  will  not  fail  on  that  account,  if  there  be  in  the 
concept  an  actual  advantage  and  patentable  invention  is  evinced.  A  patentee 
is  entitled  not  only  to  what  he  specifically  sees,  but  also  to  what  has  been 
brought  about  by  his  invention,  even  though  not  actually  seen  at  the  time 
of  the  invention.  Kuhlman  Electric  Company  vs.  General  Electric  Com¬ 
pany,  United  States  Circuit  Court  of  Appeals. 

LIABILITY  OF  EMPLOYER  TO  EMPLOYEE  INJURED  BY  DE¬ 
FECTIVE  MACHINERY, — An  employee,  engaged  in  the  operation  of  a 
machine  in  a  knitting  mill,  was  allowed  $500  damages  in  an  action 
brought  to  recover  for  injuries  received  by  reason  of  her  clothing  catch¬ 
ing  on  shafting  directly  back  of  the  place  where  she  was  working.  The 
rule  is  that  an  employer  must  furnish  his  employee  with  a  reasonably  safe 
place  in  which  to  work  and,  in  default  of  this,  he  is  responsible  for  any 
injury  which  arises,  which  could  have  been  obviated  by  the  exercise  of 
reasonable  diligence  on  his  part  to  discover  the  danger  and  guard  against 
the  injury.  If,  however,  the  danger  is  so  obvious  that  the  employee 
could  remain  in  ignorance  of  it  only  by  closing  his  eyes  and  refusing  to 
see  that  which  would  be  visible  upon  a  cursory  observation,  then,  if  he  is 
injured,  he  cannot  hold  the  employer.  Wallace  vs.  Bach,  Court  of  Ap¬ 
peals  of  Kentucky. 

RIGHTS  OF  PARTIES  UNDER  CONTRACT  FOR  SALE  OF  MA- 
CHINERY. — Where  a  contract  for  the  sale  of  machinery  defines  the  power 
and  capacity  of  the  machinery,  the  purchaser  is  not  entitled  to  imply  an 
agreement  01  warranty  on  the  part  of  the  seller  that  the  machinery  will 
be  adequate  for  the  purchaser’s  business,  although  the  seller  knew,  at  the 
time  of  the  making  of  the  contract,  the  purpose  for  which  the  machinery 
was  to  be  used.  This  is  the  rule  laid  down  in  the  case  of  Cleveland 
Punch  &  Shear  Works  vs.  Consumers’  Carbon  Company,  decided  by  the 
Supreme  Court  of  Ohio.  The  plaintiff  company  contracted  to  furnish  the 
defendant  company  with  three  hydraulic  presses,  to  be  used  in  the 
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manufacture  of  arc  light  carbons,  a  horizontal  pump  and  an  accumulator. 
The  capacity  and  strength  of  the  presses  was  definitely  stated  in  the 
contract  under  which  they  were  sold  and  it  was  held  that  the  plaintiff 
company  fully  discharged  its  obligations  when  it  furnished  machinery  of 
the  designated  power  and  capacity  and  free  from  defects. 

ELECTKIC  RAILWAY  COMPANY’S  LIABILITY  FOR  INJURIES 
TO  E.MPLOYE  FRO.M  DEFECTIVE  APPLIANCES.— An  employe  of 
the  South  Jersey  Gas,  Electric  &  Traction  Company  obtained  a  judgment 
of  $3 >500  against  the  company  as  damages  for  injuries  which  he  received 
in  falling  from  the  top  of  one  of  the  company’s  cars.  The  plaintiff  was 
a  line  and  repair  man  and  when  a  trolley  wire  broke  along  the  line  it 
was  his  duty  to  go  at  once  to  the  scene  of  the  break,  make  temporary  re¬ 
pairs,  and  then  return  and  take  out  the  repair  car  and  make  the  repairs 
permanent.  On  the  day  upon  which  he  was  injured  he  had  climbed  to  the 
top  of  the  repair  car  and  was  getting  down  after  having  made  the  repairs, 
when  the  grab  iron  on  top  of  the  car,  of  which  he  had  hold,  pulled  out, 
causing  him  to  fall.  There  was  proof  that  the  grab  iron  was  faultily  con¬ 
structed,  in  that  the  screws  which  held  it  were  too  small  and  that  it  was 
defective  owing  to  the  fact  that  the  wood,  where  it  was  fastened,  was 
rotten.  It  was  held  that  the  plaintiff  had  a  good  cause  of  action  against 
the  company.  Mclsaac  vs.  South  Jersey  Gas,  Electric  &  Traction  Com¬ 
pany,  Supreme  Court  of  New  Jersey. 

LIABILITY  OF  STOCKHOLDERS.— In  the  suit  of  the  Security  Trust 
Company  of  Toledo  against  the  Columbia  Telephone  Manufacturing  Com¬ 
pany  of  Ottawa,  the  Ohio  supreme  court  decided  a  few  days  ago  that 
in  the  event  of  a  settlement  the  holders  of  stock  in  corporations  are 
liable  for  the  face  value  of  their  holdings,  no  matter  what  the  stipulations 
of  the  officers  regarding  their  liability.  The  court  further  held  that  not 
even  the  charter  of  a  company  could  limit  the  liability  of  stockholders  to 
less  than  the  face  value  of  the  stock  they  hold.  The  Columbia  Telephone 
Manufacturing  Company  had  a  West  Virginia  charter,  which  stipulated 
that  the  liability  on  stock  is  limited  to  the  amount  actually  paid  in,  but 
the  supreme  court  seems  to  have  thrown  that  condition  aside.  The  char¬ 
ter  of  this  particular  company  provided  that  after  50  per  cent  of  the 
face  value  of  the  stock  had  been  paid  in,  the  stock  should  be  considered 
as  fully  paid  up.  A  large  amount  of  the  bonds  of  the  telephone  company 
were  held  by  the  Security  Trust  Company  and  it  brought  foreclosure  pro¬ 
ceedings.  As  a  defense  the  charter  of  the  company  was  set  up,  but  the 
judges  were  unanimous  in  their  decision  in  the  matter  and  found  for 
the  trust  company,  which  asked  that  the  stockholders  be  held  for  their  full 
liability.  Last  week  the  same  court  held  that  stock  given  as  a  bonus 
with  bonds  is  liable  to  assessment  up  to  the  par  value  before  other  sources 
of  revenue  can  be  sought.  These  decisions  will  have  great  hearing  upon 
what  is  known  as  watered  stock,  it  would  seem,  and  in  the  future  stock 
actually  sold  will  be  held  in  higher  esteem  than  it  ever  has  been  before. 


Obituary* 


MR.  S.  DODD. — Mr.  Samuel  Dodd,  president  of  the  International  Silver 
Company,  of  Meriden,  Conn.,  died  last  week  suddenly  of  heart  disease. 
He  was  born  at  Hartford  in  1834,  and  became  prominent  in  banking  and 
silverware  manufacture.  At  the  time  of  his  death  he  was  treasurer  and 
secretary  of  the  Meriden  Gas  and  Electric  Light  Companies. 

MR.  E.  P.  WRIGHT. — We  regret  to  note  that  Mr.  E  .  P.  Wright,  for 
many  years  superintendent  of  the  Western  Union  Telegraph  Company,  with 
headquarters  in  Cleveland,  Ohio,  died  there  on  Tuesday,  December  18.  Mr. 
Wright  was  70  years  old  and  was  widely  known.  He  severed  his  connec¬ 
tion  with  the  Western  Union  Company  several  years  ago.  He  was  vice- 
president  of  the  Cleveland  Telephone  Company  and  a  director  of  the 
Citizens’  Savings  &  Trust  Company. 

MR.  D.  R.  VAIL. — We  regret  to  note  the  death  of  Mr.  Davis  R.  Vail, 
son  of  Mr.  Theodore  N,  Vail,  the  telephone  and  street  railway  magnate, 
who  is  returning  to  .-\merica  this  week  for  festivities  at  his  splendid 
country  house  at  Lyndon,  Vt.  Davis  R.  Vail  died  on  Thursday  last  week 
of  typhoid  fever  after  only  ten  days’  illness.  From  the  first  it  was  a 
complicated  case,  but  it  was  hoped  that  his  strong  constitution  would  throw 
it  off.  When  at  Harvard  Mr.  Vail  was  guard  on  the  university  football 
team  and  in  his  senior  year  was  captain  of  the  college  crew.  He  ap¬ 
peared,  however,  to  have  overtaxed  his  strength,  for  he  speedily  fell  into 
ill  health.  We  was  admitted  to  the  bar,  but  for  the  last  three  or  four 
years  found  himself  not  able  to  practice  continually.  Mr.  Vail  was  very 
fond  of  music  and  in  reconstructing  his  house  at  Lyndon  his  father  in¬ 
stalled  an  organ  of  exceptional  size  for  a  private  house.  Mr.  Vail  was  a 
member  of  the  Union,  University  and  Harvard  Clubs. 


PersonaU 


MAYOR  ELLIS,  of  Ottawa,  Can,  has  been  appointed  by  the  City 
Council  as  city  assessment  commissioner  and  secretary  of  the  civic  elec¬ 
tric  commission  at  a  salary  of  $2,500  a  year. 

MR.  E.  H.  M.\THER,  treasurer  and  manager  of  the  Portland,  Me., 
lighting  &  Power  Company,  has  severed  his  connection  with  that  corpora¬ 
tion  and  at  the  beginning  of  the  New  Year  will  become  connected  with  the 
banking  house  of  Geo.  A.  Fernald  &  Co.,  of  Boston. 

MR.  E.  L.  TATUM. — Mr.  Earl  L.  Tatum  has  been  appointed  city  elec¬ 
trician  of  Manila,  P.  I.  He  is  a  native  of  Durham,  N.  C.,  and  for 
several  years  was  engaged  in  electrical  work  at  Norfolk,  Va.  He  secured 
an  appointment  in  the  Department  of  Engineering  at  Washington,  D.  C., 
under  Capt.  John  S.  Sewell,  and  was  then  transferred  to  the  Government 
Printing  Office.  In  1904  he  was  transferred  to  the  U.  S.  Bureau  of 


Printing  at  Manila,  and  has  held  bis  position  there  up  to  the  present 
time.  He  will  make  a  trip  home  before  assuming  bis  new  duties. 

NEW  YORK  ELECTRICAL  SOCIETY.-^At  the  meeting  of  the  New 
York  Electrical  Society  on  Dec.  19,  the  following-named  gentlemen  were 
elected  to  membership:  John  W.  Brooks,  Sydney  F.  Weston,  Edward  H. 
Waldo,  F.  P.  Thorp,  F.  H.  Leonard,  Jr.,  Nathan  Heiseber,  Albert  C. 
Boeri,  Aldred  K.  Warren,  Chas.  H.  Hadlock  and  Kingsley  G.  Martin. 

MR.  A.  KENNEDY. — The  directors  ‘of  the  Pittsfield,  Mass.,  Electric 
Company  have  elected  Alexander  Kennedy  treasurer  and  William  A. 
Whittlesey,  superintendent.  Mr.  Kennedy  is  also  president  and  will  dis¬ 
charge  the  duties  of  both  positions.  Mr.  Whittlesey  under  his  late  father, 
familiarized  himself  with  the  mechanical  end  of  the  business  and  he  was 
the  unanimous  choice  of  the  directors.  He  is  a  graduate  of  Cornell  Uni¬ 
versity, 

MR.  C.  A.  BLACHLEY  has  resigned  as  chief  of  the  engineering  and 
machine  division  of  the  U.  S.  Bureau  of  Engraving  and  Printing,  Wash¬ 
ington,  D.  C.,  and  on  January  i  will  open  an  engineering  office  at  Room 
1052  Drexel  Building,  Philadelphia.  He  will  devote  his  attention  to  light, 
heat  and  power  propositions,  commercial  and  industrial  plants,  machine 
tool  installations,  engine,  boiler  and  electrical  testing,  economies  and  ef- 
ficiences.  Special  attention  will  be  paid  to  plans  and  specifications  for 
the  general  supervision  of  complete  mechanical  and  electrical  installations. 

ED.  L.  BARBER,  of  Wauseon,  O.,  who  has  been  chosen  as  manager 
of  the  proposed  independent  telephone  plant  at  Chicago,  has  had  an  in¬ 
teresting  career  in  the  independent  business.  Since  he  demonstrated 
marked  ability  in  the  construction  of  the  plant  at  Toledo  some  years 
ago,  in  connection  with  James  S.  Brailey,  Jr.,  he  has  been  considered 
one  of  the  strongest  men  in  the  business  and  this  appointment  demon¬ 
strates  the  faith  financial  men  have  in  him.  Mr.  Barber  has  built  some 
of  the  best  plants  in  the  west  and  south  and  all  of  them  have  proved 
successful  from  the  start. 

MR.  R.  A.  FLIESS,  well  known  in  the  electric  vehicle  field,  has  be¬ 
come  president  of  the  Combined  Experimental  &  Manufacturing  Company, 
of  34  Mechanic  Street,  Newark,  N.  J.,  which  is  engaged  in  work  such 
as  is  indicated  by  its  title.  It  has,  however,  brought  out  recently  some¬ 
thing  which  belongs  more  in  the  commercial  field  in  the  shape  of  a  small 
automobile  weighing  about  60  pounds,  intended  for  the  use  of  children, 
and  which  is  propelled  by  the  tension  of  a  large  steel  spring  as  its  source 
of  energy.  There  seems  no  reason  why  this  ingenious  little  device  should 
not  find  a  general  reception.  It  is  completely  equipped  in  every  respect. 

MR.  WALTER  C.  PEARCE,  of  Troy,  N.  Y.,  has  been  made  superin¬ 
tendent  of  the  Cortland,  N.  Y.,  Traction  &  Power  Company,  in  place  of 
Mr.  G.  H.  Maxwell,  resigned  on  account  of  ill  health.  Mr.  Pearce  is  a 
son  of  Rev.  W.  H.  Pearce,  formerly  a  pastor  of  the  Methodist  Church  at 
Cortland.  Mrs.  Pearce  is  a  daughter  of  H.  M.  Kellogg,  who  was  formerly 
with  the  local  company,  but  more  recently  has  been  with  the  Beacon  Elec¬ 
tric  Company,  of  Troy.  Work  on  the  new  lighting  system  will  begin  at 
once  under  the  supervision  of  Mr.  Pearce.  The  system  will  be  installed 
bef(  re  January  1,  1907,  and  on  and  after  that  date  the  city  will  be 
provided  with  all-night  lighting. 

MR.  T.  NEVINS,  of  Orange,  is  an  interesting  and  growing  personality 
in  the  electrical  field,  full  of  activity  and  energy,  with  a  swift  and  keen 
business  eye.  The  Wall  Street  Journal  says:  “One  of  the  men  who  have 
gone  into  Cobalt  mining  enterprises  is  Thomas  Nevins,  who  has  been 
heretofore  known  mainly  as  a  constructing  engineer  for*  gas,  electric  light, 
and  street  railway  properties.  Mr.  Nevins  achieved  some  fame  as  a  young 
man  of  only  twenty-one  years  by  consolidating  the  lighting  companies  of 
Newark  and  the  Oranges,  and  then  selling  them  to  the  Public  Service 
Corporation.  He  has  also  been  interested  in  street  railway  enterprises  in 
New  Jersey,  and  owns  some  large  interests  in  Texas  oil  companies,  the 
stock  of  which  has  never  been  offered  to  the  American  public,  and  which 
is  largely  held  in  England.’’ 


Trade  Publications* 


.MR  BRAKES. — Much  information  concerning  the  construction  details 
of  Christensen  straight  air  brake  equipment  is  given  in  Bulletin  No. 
1508  of  the  Allis-Chalmers  Company,  Milwaukee,  Wis. 

LOCKERS. — The  Narragansett  Machine  Company,  Providence,  R.  I., 
has  issued  catalogue  GA,  containing  lists  of  stock  sizes  of  steel  and  wood 
clothes  lockers  for  factories,  power  houses,  etc.,  and  descriptions  of  parts, 
locks,  benches  and  other  accessories.  • 

STARTING  AND  FIELD  RHEOSTATS.— In  circular  No.  1139,  the 
Westinghouse  Electric  and  Manufacturing  Company,  Pittsburg,  Pa.,  gives 
an  outline  of  the  requirements  with  reference  to  starting  and  field  rheo¬ 
stats,  and  shows  the  extent  to  which  these  requirements  have  been  met 
by  its  various  standard  forms. 

AIR  COMPRESSORS. — In  catalogue  No.  20,  of  the  Chicago  Pneuma¬ 
tic  Tool  Company,  all  of  the  details  of  construction  and  operating  charac¬ 
teristics  of  Franklin  air  compressors  are  discussed  at  great  length.  It 
is  interesting  to  note  that  the  demand  for  electric  motor  drive  with  air 
compressors  is  constantly  increasing. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  is  sending  out 
to  the  trade  circulars  descriptive  of  its  “Duplex’’  lamp  guard.  One  of 
the  features  of  the  “Duplex”  is  that  it  does  not  require  removal  from 
the  socket  to  insert  or  withdraw  the  lamp.  It  is  strongly  made  of  carefully 
tinned  wire,  and  the  attachments  are  made  of  clamping  springs  which 
effectually  prevent  guard  slipping  from  the  socket  or  opening  and  exposing 
lamp  to  injury.  It  will  enclos^  either  a  x6  cp  or  a  32  cp  incandescent 
lamp.  The  Central  Electric  Company  will  be  glad  to  quote  prices  on 
request. 
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THE  PHOENIX  GLASS  COMPANY,  owing  to  the  increase  in  its  busi¬ 
ness  in  Chicago,  will  move  to  new  and  larger  quarters.  From  the  be¬ 
ginning  of  January  it  will  be  located  in  spacious  offices  and  salesrooms 
at  the  Heyworth  Building,  Madison  street,  and  ‘southwest  corner  of  Wabash 
avenue,  where  it  will  be  glad  to  welcome  old  friends  and  new  customers. 

TH’E  HILL-WRIGHT  ELECTRIC,  INC,  of  105-107  Reade  Street, 
New  York  City,  reports  large  orders  on  hand.  This  company  has  recently 
made  several  contracts  for  very  large  quantities  of  burnt  out  lamps  and 
anticipates  an  even  greater  business  than  usual.  It  expects  to  move  into 
larger  quarters  about  Feb.  i,  and  will  enlarge  its  equipment,  making 
its  capacity  about  double  what  it  now  has. 

THE  POWER  AND  MINING  MACHINERY  COMPANY,  of  Cudahy 
(suburb  of  Milwaukee),  Wis.,  in  conjunction  with  the  Snow  Steam  Pump 
Works,  of  Buffalo,  N.  Y.,  has  opened  a  new  sales  office  at  719  White 
Building,  Buffalo,  where  will  be  handled  the  several  types  of  gas  generat¬ 
ing  apparatus,  such  as  the  Loomis-Pettibone  system,  suction  and  pressure 
gas  plants,  built  by  the  Power  &  Mining  Machinery  Company,  and  the 
Snow  gas  engines,  built  by  the  Snow  Steam  Pump  Works.  Mr.  Seward 
Babbitt,  the  sales  maanger  of  the  first  named  concern,  will  make  his 
headquarters  at  the  Buffalo  office,  on  account  of  the  facility  for  conduct¬ 
ing  business  from  that  point. 

THE  POKE  BONNET  WINDOW  REFLECTOR,  which  has  been  on 
the  market  but  one  year,  has  proven  itself  a  popular  window  lighting 
device.  Among  the  retailers  recently  installing  these  reflectors  are:  Beall- 
Livingston  Co.,  Columbus,  O. ;  Johnson- Morgan  Co.,  Louisville,  Ky. ;  Sy- 
trlons  D.  G.  Co.,  Butte,  Mont.;  B.  Siegel  Co.,  Detroit,  Mich.;  Burnham  & 
Phillips,  New  York  City;  Hanover  Shoe  Co.;  Surprise  Clothing  Co.,  New 
York  Qty;  Central  Dept.  Store,  Los  Angeles,  Cal.;  Denver  D.  G.  Co., 
Denver,  Col.;  Z.  Paquet,  Quebec,  Canada;  National  X-Ray  Reflector  Co. 
The  company  claims  to  have  sold  over  20,000  reflectors  this  past  season. 
Besides  a  removal  of  its  factory,  the  company  will  occupy  a  new  display 
salesroom  after  Jan.  i  at  347  East  Jackson  Boulevard,  Chicago,  being 
much  more  conveniently  located  than  its  present  quarters. 

THE  NATIONAL  X-RAY  REFLECTOR  COMPANY.— A  new  factory  is 
being  erected  at  348-350  West  Jackson  Boulevard,  Chicago,  for  the  Nationai 
X-Ray  Reflector  Company.  This  building  will  be  known  as  the  Curtis 
building,  and  is  being  put  up  by  the  president  of  the  above  mentioned  com¬ 
pany  to  provide  new  and  enlarged  quarters  for  its  rapidly  growing  busi¬ 
ness.  It  will  give  the  company  three  times  the  space  of  its  present 


quarters.  This  building  has  attracted  considerable  attention  among  engi¬ 
neers  and  architects  because  of  the  peculiarity  of  its  construction  and  its 
being  the  first  of  its  kind  erected  in  Chicago.  The  construction  is  what 
is  known  as  the  ‘‘umbrella  system  of  reinforced  concrete.”  The  floors 
and  pillars  of  concrete  are  strengthened  inside  the  concrete  formation  by 
steel  rods.  There  is  not  one  timber  to  be  used  in  the  entire  building,  and 
it  is  consequently  absolutely  fireproof.  It  is  located  on  one  of  Chicago’s 
main  arteries,  Jackson  Boulevard,  and  has  light  on  all  si4es.  It  will 

probably  serve  the  National  X-Ray  Reflector  Company  for  many  years  to 

come. 

H.  W.  JOHNS-MANVILLE  CO. — In  order  to  handle  to  the  best  ad¬ 
vantage  its  large  and  rapidly  increasing  business  in  that  section,  the  H.  W. 
Johns-Manville  Co.,  of  New  York,  will  open  a  New  Orleans  branch  on 
Jan.  I.  This  will  consist  of  a  large  retail  store,  offices  and  warerooms, 
located  in  the  large  three-story  building  at  the  corner  of  Baronne  and 
Perdido  Streets.  This  company  is  well  known  as  being  the  largest  manu¬ 
facturer  of  asbestos  and  magnesia  products  in  the  United  States,  if  not  in 
the  world.  It  also  manufactures  a  large  line  of  electrical  specialties. 
Mr.  W.  E.  Carpenter,  formerly  well  known  as  the  local  manager  of  the 

Western  Tube  Company,  has  been  appointed  as  manager  of  the  New  Or¬ 

leans  branch.  The  company  proposes  carrying  a  large  stock  of  its  products 
constantly  on.  hand,  so  that  shipments  can  ordinarily  be  made  from  New 
Orleans  stock,  including  such  well-known  products  of  the  company  as 
asbestos  roofing  and  insulating  materials,  steam  pipe  and  boiler  covering, 
asbestos  packings  of  all  kinds,  “Noark”  fuse  devices  and  other  well- 
known  electrical  devices  manufactured  by  the  company. 

THE  ELECTRIC  SERVICE  SUPPLIES  COMPANY  announces  (hat 
it  has  secured  in  addition  to  its  former  territory,  the  States  of  Michigan, 
Ohio  and  Indiana  for  the  complete  line  of  Locke  insulators  manufactured 
by  the  I.ocke  Insulator  Manufacturing  Co.,  of  Victor,  N.  Y.  The  high 
quality  of  Locke  insulators  is  well  known  to  the  trade.  Customers  in  the 
above  territory  desiring  information  on  this  material  are  assured  that 
their  inquiries  will  receive  prompt  and  personal  attention.  The  accurate 
knowledge  of  the  engineers  in  the  Locke  factory  concerning  the  qualities 
and  characteristics  of  the  constituents  of  their  insulators,  makes  it  possible 
for  them  to  predetermine  the  exact  electrical  and  mechanical  strength  of 
their  product,  even  before  the  insulators  are  completed.  Such  results  are 
the  outcome  of  a  great  range  of  tests  such  as  this  company  carries  on. 
Continuel  tests  may  at  first  seem  as  unneccessary  item  of  expense,  how¬ 
ever  the  Locke  company  has  been  convinced  that  only  by  means  of  such 
tests  can  it  be  absolutely  assured  of  uniformity  in  its  insulators.  Such 
tests  are  made  both  mechanically  and  electrically,  and  request  is  made  for 
inquiries  as  to  new  demands  and  problems  in  this  field. 
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UNITED  ST.VTES  P.\TENTS  ISSUED  DEC.  18,  1906. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  140  Nassau  St.,  N.  Y.] 

838,525.  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  William  W. 
Dean,  Chicago,  Ill.  App.  filed  June  29,  1903.  In  a  telephone  system, 
the  combination  with  telephone-lines,  of  operator’s  connecting  cords 
and  plugs,  a  plug-seat  switch  for  each  plug,  a  supervisory  relay  asso¬ 
ciated  with  each  cord,  a  testing-conductor  common  to  the  cords,  said 
testing-conductor  being  connected  with  the  cords  through  contacts  of 
the  associated  plug-switch  and  disconnected  therefrom  through  the 
contacts  of  said  relay,  substantially  as  described. 

838,542.  RAILWAY  SIGNALING  APPARATUS;  Albert  J.  Hitch,  Ridge- 
town,  Ontario,  Canada.  App.  filed  Dec.  4,  1905.  A  complete  railroad 
signal  system  having  special  trolley  wires  laid  on  both  sides  of  the 
usual  track  rail  anu  adapted  to  make  contact  with  depending  rollers 
on  the  train.  Has  a  special  construction  of  signal  boxes,  etc. 

838,545.  MULTIPLE  TELEGRAPHY  AND  TELEPHONY;  Maurice  Hutin 
and  Maurice  Leblanc,  Paris,  France.  App.  filed  May  9,  1894.  The 
method  of  tuning  electric  circuits  which  are  in  inductive  relation 
to  a  line  upon  which  alternating  currents  of  different  frequencies  are 
simultaneously  forcibly  impressed,  which  consists  in  rendering  zero  the 
real  reactance  of  each  circuit  for  the  current  which  it  is  to  receive, 
substantially  as  described. 

838,547.  ELECTRIC  MOTOR  AND  METHOD  OF  CONTROLLING  THE 
SAME;  Austin  Kimble,  Chicago,  Ill.  App.  filed  May  ai,  1906.  A 
system  for  winding  the  fields  of  a  small  motor  in  several  sections  so 
that  the  speed  can  be  controlled  by  a_  very  simple  form  of  controller 
having  a  single  switch  arm.  The  switch  arm  is  adapted  to  be  auto¬ 
matically  returned  to  zero  position  in  case  of  no  voltage. 

838,583-  SYSTEM  FOR  CHARGING  STORAGE  CELLS;  Ira  S.  Ravmer, 
Beaver,  Pa.  App.  filed  Aug.  23,  1905.  In  combination  with  a  block- 
section  of  a  railway  signaling  system,  a  track-circuit,  and  a  signal- 
circuit  for  said  block-section,  three  sets  of  storage-cells,  a  charging- 
battery  and  means  for  successively  connecting  the  three  sets  of  cells 
with  the  track  and  signal  circuits  and  with  the  charging-circuit, 

838,586.  ELECTRIC  CAR  SIGN  AND  SIGNAL;  Charles  W.  Ryder  and 
Franklin  Orth,  Burlington,  Vt.  App.  filed  Apr.  8,  1905.  A  rotatable 
box  has  different  compartments  with  colored  lenses  and  when  the  box 
is  rotated  to  expose  a  new  destination  of  the  car.  a  switch  or  commu¬ 
tator  is  automatically  positioned  to  illuminate  different  lamps  so  as 
to  change  the  color  of  the  signal  lenses. 

838,605.  DYNAMO-ELECTRIC  MACTIINE;  Bernard  A.  Behrend,  Nor¬ 
wood,  O.  App.  filed  Mar.  26,  1906.  Relates  to  construction  of  an 
armature  of  a  generator  having  specially  arranged  laminz  grouped 
apart  for  ventilating  purposes. 

838,623.  LAMP  SOCKET  ADAPTER;  Frederick  J.  Forbes  and  Robert 
E.  York,  Portage,  Wis.  App.  filed  June  19,  1905.  An  adapter  for 
T-H  sockets  which  has  a  screw  accessible  from  the  interior  by  which 
the  threads  are  jammed  so  that  the  adapter  cannot  be  unscrewed  with 
the  lamp. 

838,647.  PYRO-ELECTRIC  FURNACE;  Finis  E.  Roach,  Chicago,  Ill.  App. 
filed  Oct.  IK  1905.  In  a  furnace  the  combination  with  a  base  of  an 
inclosed  muffle  fitted  upon  the  same  and  wholly  closed  therebv,  means 
for  heating  the  muffle  and  heat-regulating  means  therefor,  saia  furnace 
being  opened  by  lifting  the  muffle  from  its  base. 


838,652.  ELECTRIC  BRANDER;  George  J.  Schneider,  Detroit,  Mich.  App. 
filed  Julv  10,  1905.  A  plurality  of  U-shaped  sheet  metal  pieces  are 
embossed  with  letters  of  an  inscription  and  are  arranged  between 
insulating  blocks  so  as  to  be  traversed  in  series  by  an  electric  current 
to  heat  the  same. 

838,681.  LIMIT  SWITCH  FOR  ELECTRIC  MOTORS;  Sidn^  Burrowes, 
Falls  View,  (Ontario,  Canada.  App.  filed  Feb.  19,  1906.  Cuts  off  cur¬ 
rent  from  the  motor  after  the  latter  has  made  a  predetermined  num¬ 
ber  of  revolutions  and  includes  a  screw  revolved  by  the  motor  and 
operating  a  nut  which  actuates  certain  stop  motion  devices. 

838.716.  ELECTROPLATING  APPARATUS;  William  S.  Hutchinson, 
Boston,  Mass.  App.  filed  July  29,  1905.  In  an  apparatus  for  the 
recovery  of  gold  from  plating  solutions,  the  combination  _  of  the 
rinsing-tank  subdivided  into  a  series  of  compartments,  an  inlet  for 
rinsing  fluid  at  one  end  of  the  series,  an  enriching  vessel  at  the 
other  end  of  the  series,  and  means  for  supplying  fresh  cyanid  to 
the_  rinse  solution,  an  outlet  from  the  said  enriching  vessel  and  a 
series  of  zinc  boxes  communicating  with  the  said  outlet. 

838.717,  PROCESS  OF  ELECTROPLATING;  William  S.  Hutchinson,  Bos¬ 
ton,  Mass.  App.  filed  July  29,  1905.  The  method  of  recovering  the 
valuable  ingredients  of  plating  solutions  which  consists  in  subjecting 
the  freshly  plated  articles  to  successive  cumulating  rinsings,  meanwhile 
causing  the  -rinsing  liquid  to  progress  continuouMy  in  a  direction  re¬ 
verse  to  the  progression  of  the  plated  articles  through  the  successive 
rinsings,  and  recovering  the  valuable  ingredients  thereafter. 

838,729.  WIRE  TERMINAL;  Fred  T.  Lockwood,  Jackson,  Mich.  App. 
filed  Oct.  26,  1905.  The  terminal  clip  for  the  wire  is  stamped  of  sheet 
metal  and  has  a  portion  to  surround  the  insulation  of  the  wire  and 
another  portion  to  be  soldered  to  the  bared  part  of  the  wire. 

838,742.  TROLLEY  CATCH;  William  A.  Oates,  Los  Angeles,  Cal.  App. 
filed  Apr.  5,  1904.  The  trolley  harp  is  pivoted  to  the  pole  and  has 
a  detent  arrangement  by  which  a  spring  on  the  pole  is  effective  to  pull 
the  trolley  cord  and  retrieve  the  pole  in  case  the  wheel  leaves  the 
wire. 

838,749.  TELEPHONE  SYSTEM;  Henry  L.  Reber,  St.  Louis,  Mo.  App. 
filed  Mar.  29,  1905.  Relates  to  a  svstem  of  connections  between  an  A- 
board  and  a  B-board  for  a  trunking  exchange  system. 

838,757.  CONVERTING  CHROMATES  INTO  BICHROMATES;  Robert 
(jriesheim,  Frankfort-on-theMain,  Germany.  App.  filed  July  9.  1903. 
Details  of_  electrolytic  process  making  use  of  solutions  of  alkali  chro¬ 
mate  in  different  compartments  separated  by  a  diaphragm. 

838,764.  MEANS  FOR  INSUL.^TING  ELECTRIC  CONDUCTORS;  Stan¬ 
islaus  Berger,  Trier,  Germany.  App.  filed  May  9,  1^05.  'The  circuit 
wires  are  enclosed  in  separate  tubes  which  are  positioned  in  a  pro- 
tecti^  conduit  and  afterward  embedded  in  plastic  material  so  as  to 
be  effectively  separated  throughout  their  length. 

838,778.  INTERIOR  CONDUIT  BOX-  Frederick  W.  Erickson  New  York, 
N.  Y.  App.  filed  Feb.  2,  1906.  Details  of  construction  of  a  floor  box 
having  two  parts,  one  beneath  the  floor  into  which  the  conduit  pipes 
enter,  and  another  inset  into  the  floor  and  adjustable  to  the  level 
thereof. 

838,780.  RAILWAY  SIGNAL;  George  P.  Finnigan,  Greene,  N.  Y.  .\pp. 
filed  Aug.  19,  1905.  Designed  to  exhibit  a  single  semaphore  signal  at 
clear,  caution  or  danger  positions  by  a  single  actuating  means.  Has 
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current  flow  neutralizes  the  mametization  of  the  core  and  does  not 
completely  saturate  it  so  as  to  destroy  its  efficiency  as  an  inductance 
to  tne  alternating  current. 

838,949.  VAPOR  RECTIFIER:  Alexander  Churchward.*  New  York,  N.  Y. 
App.  filed  Apr.  19,  1905.  In  order  to  operate  mercury  vapor  rectifiers 
on  low  potential  circuit  such  as  charging  small  storage  batteries,  the 
patentee  has  inductance  windings  which  allow  the  full  voltage  to  the 
rectifier  at  starting,  but  afterward  automatically  cut  down  the  voltage 
as  soon  as  the  current  begins  to  flow. 


a  motor  and  a  notched  disc  which  is  engaged  by  a  magnet  operated  de- 
>  tent  to  control  the  positions  of  the  arm. 

•jfl.ySy.  TELEPHONY;  Isidor  Kitsee,  Philadelphia  Pa.  App.  filed  June 
8,  1901.  In  telephony,  a  connecting-plug  provided  with  a  helix,  iMans 
to  energize  said  core  and  means  to  connect  the  terminals  of  a  circuit 
thereto,  in  combination  with  a  jack  comprising  a  stationary  soft-iron 
plug  and  a  movable  armature  attached  thereto  and  terminals  of  a 
circuit  connected  to  same. 

SjB.tBS.  electric  TRANSMISSION  OF  INTELLIGENCE;  Isidor  Kit- 
see,  Philadelphia,  Pa.  App.  filed  Aug.  ii,  1906.  Means  to  neutralize 
the  inducing  effect  of  a  power-wire  on  a  Mries  of  lines  of  transmission, 
said  means  embracing  a  coil  in  the  region  of  the  power-wire,  a  coil 
around  all  the  lines  of  transmission  to  be  protected,  the  first-named 
coil  connected  to  the  second-named  coil. 

4jfl.8oo.  AUTOMATIC  VOLTAGE  REGULATOR  FOR  DYNAMOS; 
George  S.  Neeley,  St.  Louis,  Mo.  App.  filed  July  31,  1905-  Relates 
to  separately  excited  alternating-current  generators.  A  shunt  and 
a  series  transformer  circuit  energize  magnets  which  are  balanced 
against  another  magnet  energized  from  the  circuit  of  the  exciter  to 
cut  in  or  out  lamps  from  such  circuit. 

«sf.8oi.  METHOD  OF  REGULATING  THE  FIELD  DENSITY  OF 
ELECTRIC  GENERATORS;  George  S.  Neeley,  St.  Louis,  Mo.  App. 
filed  Aug.  21,  1905.  Covers  the  method  of  the  foregoing  patent. 
•jf.8o2.  AUTOMATIC  REGULATOR  FOR  DIRECT  CURRENT  DYNA 
MOS;  George  S.  Neeley,  St.  Louis,  Mo.  App.  filed  Sept.  29,  1905- 
Relates  to  the  regulation  of  direct-current  dynamos  employed  to  charge 
storage  batteries'  and  has  two  magnets  in  opposition  to  one  another 
with  a  single  common  armature.  These  ma^ets  are  energized  from 
circuits  including  all  and  only  a  portion  of  the  batteries  respectively. 
•jS.8<m.  TELEPHONE  SYSTEM  WITH  CENTRAL  BATTERY;  Gottlieb 

M.  T.  Piltz,  Stockholm,  Sweden.  App.  filed  Aug.  4,  1903.  Relates 
to  details  of  the  cord  circuits  at  the  central  station. 

«J*4z3.  low  water  ALARM;  William  I.  Thomson,  Newark,  N._  J. 
App.  filed  Oct.  22_,  1904.  The  water  in  the  boiler  is  made  use  of  as 
a  conducting  medium  and  breaks  the  circuit  through  a  rod  inserted 
therein  when  the  level  falls  below  a  certain  point. 

4j83ii.  ELECTRICAL  RECEPTACLE;  Bert  E.  Salisbury,  Syracuse, 

N.  Y.  App.  filed  July  20,  1904.  A  porcelain  base  has  a  threaded 


839,000.  VIBRATOR:  Edward  B.  Jacobson,  Pittsfield,  Mass.  App.  filed 
Dec.  19,  1905.  Details  of  an  induction  coil  vibrator  having  a  screw 
by  which  its  position  is  adjusted  independently  of  the  adjustment  of 
the  vibrator  _  contacts.  _  Has  a  main  spring  with  a  contact  point  on 
the  main  spring  projecting  freely  through  an  aperture  in  the  armature. 

839,023.  INCANDESCENT  ELECTRIC  LAMP;  George  A.  Nellis,  Alle¬ 
gheny,  Pa.  App.  filed  Sept.  25,  1905.  In  order  to  avoid  the  use  of 
platinum  leads  for  an  incandescent  lamp,  the  patentee  makes  use  of 
small  copper  helical  coils  which  are  cemented  into  conical  passages  of 
the  glass  by  a  special  cement  which  is  stated  to  produce  a  perfect  seal. 

839,029.  RECEIVING  SYSTEM  FOiv  WIRELESS  TRANSMISSION  OF 
SIGNALS;  Valdemar  Poulsen,  Copenhagen.  Denmark.  App.  filed  Oct. 
2,  1905.  In  a  rtceiving  system  for  wireless  transmission  of  signals, 
a  condenser  arranged  to  be  charged  by  the  received  wireless  impulses, 
and  a  local  source  of  power  connected  to  said  condenser  to  change 
the  capacity  thereof,  whereby  the  energy  of  the  electric  charge  is  mul¬ 
tiplied. 

ORDINARY  TELEPHONES:  Kelly  M.  Turner,  New  York,  N.  Y. 
App.  filed  Apr.  9,  1906.  .An  arrangement  to  permit  deaf  persons  to 
talk  at  an  ordinary  telephone  with  perfect  ease.  The  patentee  makes 
use  of  an  acousticon  transmitter  of  the  form  ordinarily  sold  and  used 
on  the  market  and  into  which  the  telephonic  conversation  is  received 
from  the  usual  Bell  receiver.  The  acousticon  transmitter  is  in  a  spe¬ 
cial  battery  circuit  with  a  small  receiver  which  is  adapted  to  be 
placed  against  the  ear  in  use. 

839,oa8.  AUTOMATIC  CUT-OUT  DEVICE  FOR  ELECTRIC  CIRCUITS; 
William  O.  Taylor,  Limerick  Square,  Pa.  App.  filed  Jan.  3,  1905. 
In  order_  to  cut  out  a  spark  coil  of  a  gas  lighting  circuit  immediately 
after  it  is  used,  the  coil  is  provided  with  two  armatures  which  have 
spring  blades  to  impel  the  operating  button  back  to  its  normal  position 
after  the  armatures  have  been  attracted. 

8391^73.  RAIL  BOND;  Frank  D.  Masterson,  Boston,  Mass.  App.  filed  Oct. 
■2,  1905.  In  order  to  prevent  the  layers  of  a  rail  bond  from  separating 
under  the  motions  of  the  rails,  the  patentee  has  a  strap  or  tie  bana 
surrounding  the  layers  which  permits  their  free  movement  to  prex:lude 
their  separation. 

839.079  TIME  LIMIT  CIRCUIT  BREAKER;  William  M.  Scott.  Phila¬ 
delphia,  Pa.  App.  filed  Feb.  17.  1903.  A  complete  mechanical  con- 


838,823. — Low  Water  Alarm. 

•hell  received  in  a  cavity  and  secured  by  screws  and  a  central  stud 
terminal  also  screwed  in  place.  The  screws  are  used  to  establish  the 
electrical  connection. 

438,820.  INTERLOCKING  MACHINE  FOR  RAILWAY  PURPOSES;  Ja¬ 
cob  B.  Struble,  Wilkinsburg,  Pa.  App.  filed  Oct.  6,  1906.  The  switch 
levers  operate  plungers  which  each  have  a  rack  to  drive  a  magnetically 
damped  disc.  The  arrangement  is  such  that  free  movement  of  the 
plungers  is  permitted  in  one  direction,  but  in  the  other  direction  their 
movement  is  damped  so  that  a  second  operation  is  not  permitted  until 
after  a  certain  time  interval. 

438.854.  ELECTRIC  BLOCK  SIGNAL  SYSTEM  FOR  RAILWAYS; 
George  P.  Finnigan,  Greene,  N.  Y.  App.  filed  Aug.  19,  1905.  .A 
complete  railroad  installation  making  use  of  sectional  track  rails 
energized  by  the  batteries  and  contact  plates  between  the  rails  for 
establishing  alarm  circuits  to  the  locomotive.  Provides  means  by 
which  the  signal  is  sometimes  actuated  automatically  by  the  next  suc¬ 
ceeding  signal  and  at  other  times  directly  by  a  passing  train. 

838,850.  AUTOMATIC  CALL-INDICATOR  FOR  TELEPHONES;  Earl 
P.  Denton  and  Arthur  W.  Nazor,  Frankfort,  Ky.  Ann.  filed  Jan. 
I3t  1906.  In  combination  with  a  telephone-bell  and  its  clapper,  a 
pointer  movable  by  the  clapper  to  indicate  a  call,  a  movable  receiver- 
arm,  a  guide  disposed  at  a  point  between  the  arm  and  pointer  and 
a  flexible  element  connecting  the  arm  and  pointer  and  arranged  tor 
travel  between  its  ends  on  the  guide. 

438.822.  BATTERY-CHARGING  SYSTEM;  Wijliam  I.  Thomson,  Newark. 
N.  J.  App.  filed  Aug.  17,  1904.  In  combination,  a  generator,  a  cir¬ 
cuit  for  the  same  comprising  two  paths  connected  in  parallel,  means 
controlled  by  the  current  in  one  of  said  paths  adapted  to  maintain  the 
current  therein  substantially  constant,  and  means  whereby  upon  the 
voltage  of  said  generator  exceeding  a  certain  point  the  other  of  said 
paths  is  cut  out. 

838.884.  PLURAL  COIL  ELECTRIC  HEATER;  James  F.  McElroy,  Al¬ 
bany,  N.  Y.  App.  filed  Apr.  9,  1906.  A  porcelain  cylinder  is  spirally 
grooved  with  a  double  thread  so  as  to  receive  double  spirally  wound 
resistance  elements  the  terminals  of  which  are  both  at  one  end  of 
the  cylinder. 

838.885.  ALTERNATING  CURRENT  HEATER;  James  F.  McElroy,  Al¬ 
bany,  N.  Y.  App.  filed  Sept.  6,  1906.  A  system  of  heating  coils 
adapted  for  three-phase  circuits.  The  arrangement  is  such  that  all  or 
a  portion  of  the  coils  may  be  used,  but  their  action  is  balanced  under 
•II  circumstances. 

438.886.  OUTLET  BOX;  Michael  J.  McGowan,  Jr.,  Newark,  N.  J.  App. 
filed  Dec.  14,  1905.  A  cast-iron  outlet  box  having  a  plurality  of 
divergent  openinn  to  receive  the  circuit  wires,  each  of  said  open¬ 
ings  projecting  diagonally  into  the  box  and  having  a  set  screw  to 
■ecure  the  circuit  wires. 

■838,916.  INDUCTIVE  BOND;  Louis  H.  Thullen,  Edgewood,  Pa.  App. 
filed  Feb.  27,  1906.  The  bond  is  made  of  a  spirally  wound  copper 
band  enclosed  by  an  ordinary  transformer  core.  The  band  has  a 
central  terminal  and  is  so  connected  to  the  track  circuit  that  the  direct 


lit  ELctric  Lamp. 
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struction  of  a  circuit  breaker  having  a  chamber  which  encloses  mer¬ 
cury  and  which  can  be  weighted  differently  so  as  to  tilt  after  a  greater 
or  less  time  interval.  The  circuit  is  not  opened  until  this  chamber 
tilts. 

81.  ELECTROMAGNETIC  FRICTION  CLUTCH;  Wenzel  Schuster 
and  Reinrich  Ast,  Vienna,  Austria-Hungary.  App.  filed  Nov.  22,  1906. 
A  form  of  magnetic  clutch  having  a  magnet  winding  inset  in  an 
annular  recess  in  an  iron  disc.  The  armature  is  also  in  the  form  of 
a  disc  mounted  to  rotate  concentrically  therewith.  The  discs  each 
have  friction  rings  opposite  the  coil  which  are  of  non-magnetic  metal 
and  always  insure  an  air  gap  between  the  iron  surfaces. 
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DEC  ia$s  . 


ELECTRICAL  WORLD 


WITH  WHICH  ARE  INCORPORATED 


The  Electrical  Engineer 


The  American  Electrician 


F>(_l  BI_I8H  EO  WEEKuV  BV  THE  MOCaRAW  RUBI_I8HINQ  CO.,  11A  l_IBERTV  8XREEX,  NEW  VORK 


VoL.  48,  No.  26. 


NEW  YORK,  DECEMBER  29,  1906. 


)  $3.00  A  YEAR  IN  U.S.,  Canada  or 
(  Mexico.  Single  Cofies,  10  cri. 


I  i  I  / 


CUTTER 


T 


CIRCUIT 

BREAKERS 


With  time  limit  feature 
can  be  secured  by  speci¬ 
fying 


u 


DALITE 


M 


Made  by 

THE  CUTTER  CO. 

Philadelphia 


The  “DALITE”  is  the  Circuit 
Breaker  of  the  future 


Alphabetical  Index  and  Classified  Directory  second  pate  following  reading 


PERFECTLY 

PROTECT 


Type  C  IndicatinKMuse  before  blo«lnK 


Type  C  indicating  fuie  after  blowing 


Non-arcing,  reliable,  efticient  and  never  fail  to  indicate.  Write  for  a  copy  of  Catalogue  No.  12 — 
just  out — the  most  complete  enclosed  fuse  catalogue  ever  issued. 

1  €l(rtnr€imt)taug. 

GENERAL  WESTERN  AGENTS 
264.  266.  268,  270  FIFTH  AVFINUE.  CHICAGO 


Non-Arolngj  Fu«4. 

250  VOLTS. 

o. 

30 


j  A  A  T  m  m  s  t  a 


The  Standard  for  Rubber  Insulation 


Ohonite  Insulated 
Wires 

give  the  most  efficient 
service  for  a  greater 
length  of  time  than  is 
credited  to  insulated 
wires. 


TRADE  MARK 
REG.  US.  PATENT  OFFICE. 


Ohonite  Cables 

(Aerial,  Underground  or 
Submarine  for  High  or 
Low  Potentials)  leave 
nothing  to  be  desired. 


THE  OHONITE  COMPANY.  Ltd. 

253  BROADWAY 
NEW  YORK 


AN  INTEKESnNG  PROPOSITION 

For  The  Electric  Li^ht  Company,  The  Theatrical  Manager 
The  Retail  Merchant,  The  Hotel  Man 

or  any  live  business  man  using  electric  illumination  for  advertising  purposes. 

A  small  initial  expenditure  will  procure  years  of  faithful  service. 

This  silent  but  industrious  little  boxful  of  mechanism  will  turn  your  lights  on  and  off 
intelligently  and  surely  without  superintendence,  without  need  of  reminder,  and  without 
further  payment. 

May  we  send  you  a  descriptive  circular  of  the  ANDERSON  TIME  SWITCH? 

.  S 

Albert  %  J.  N.  Anderson  Co.,  Boston,  Mass. 


NEW  TOIK 


CHICAGO 


LONDON.  ENGLAND 
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“ADVANCE” 

Resistance  Wire 

Temperature  Coefficient : 

Particularly  adapted  for 
measuring  instruments 
and  apparatus  in  which 
the  wire  is  alternately 
heated  and  cooled. 

Furnished  also  in  ribbon  and  sheet. 

Driver* Harris  Wire  Co. 

Harrison,  New  Jersey 


$1.00  per  gallon 

in  barrels  at  our  factory. 

No.  50  Insulating  Compound 

Permanently  plastic  for  armature 
and  held  coils.  The  result  of  12 
years’  experience  and  a  compe¬ 
tition  killer. 

Try  it.  Write  for  circulars. 


Paranite  Telephone  Cables  are  made  in  any 
number  of  conductors  up  to  and  including  200 
Conductors  or  100  pair.  Made  either  twisted  con¬ 
ductors  or  laid  parallel. 

Listed  in  No.  19  B.  &  S.  Gauge  Copper  only, 
which  is  generally  the  accepted  standard,  but  can 
be  made  in  any  B,  &  S.  Gauge.  Sizes  not  listed  at 
proportionate  price. 

It  is  recommended  that  Lead  Covered  Cables  be 
used  for  outside  work  altogether ;  the  Braided 
Cable,  however,  is  thoroughly  saturated  with  water¬ 
proof  compound. 


'  ] 

1 

J 

Lead  Covered  Telephone  Cable 


Braided  Telephone  Cable 


NATIONAL  ELECTBIC 
CODE  STANDARD 


Indiana  Rubber  ® 
Insulated  Wire  Co. 

Jonesboro,  Ind. 


-^ANUFACTUntn^  or  I 
andTinnedCower  Wi^e 


James  A.Spargo 


Prest  h  Gen’l  Manager. 


>NKrERBUR>f  COYAP  AHV 

“'Si'"  LEAD  COVERED  PAPER  amo  ROBBER  INSULATED  CABLES 
'  for  TELEPHONE, TELEGRAPH  AND  POWER 

Orr/CE-SS  South  Street  New  "York 


eSTABLISHED/Sie 


Rubber  Covered 
Wires  &  Cables 


should  call  for  the  best  flexible 
conduit,  in  the  wiring  clause. 


For  all  Clstses  of  Hish-Qrade  Electrical  Sanriaa 

NATIONAL  INDIA  RUBBER  CO,. 

BRISTOL.  R..  I. 

42  Broadway,  New  York.  211  Lake  St.  Chicafa 


When 

”  ilV.ll  HEOISTERED 

CIRCULAR  LOOM 


is  named,  it  means-  that  the 
Architect,  Contractor,  Engin¬ 
eer  and  Owner  will  feel  abso¬ 
lutely  satisfied  with  the  work 
when  it  is  completed. 

All  boards  of  fire  underwriters 
approve  of  it. 


Execotire  Offices:  41  PARK  ROW.  NEW  YORK.  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Chelsea 

NEW  YORK  CHICAGO 


Mass. 

SAN  FRANCISCO 


BOSTON  PyiLAOELPIIA  CHICAGO  SAN  FIANCISCO 


National  Electrical  Code  Standard 


ALFRED  F.  MOORE 


CIICAGO  INSUUTED  WIRE  AND  MANUEACTURIND  CO. 
Bart  aid  Insilated  Electrical  Wires. 

CmCAGO,  IlL 


Ifmnmfactnrcr  of 


Insulated 
Electric  Wire 


FLEXIBLE  CORDS  AND  CABLES. 


300  ind  202  North  Third  Street, 
PHILADELPHIA.  PA. 


For  Electrical  Purposes 
Silk  for  Insulating  Finest  Wire 
ALL  KINDS  BRAIDING  SILK. 

>  Cfk  54  HOWARD  STREET. 

S  Cx  V^U.,  new  YORK  CITY 


.  ATLANTIC  INSULATED  WIRE  &  CABLE  CO¬ 
WIRES  AND  CABLES 

rOK  SUBMARINE.  AERIAL.  UNDERGROUND  AND 

INTERIOR  USE  _ 

FACTORY.  120  LIBERTY  STREET 

STAMfORO.CONN.  NEW  YORK  CITY 


e 
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TRADE  MARE  _ 

m  Ti 

RUBBER-INSULATED 

'MI  Wires  and  Cables 


National  Code  Standard 


Main  Office  and  Factory,  TRENTON,  N.  J. 
NEW  YORK  OFFICE,  53  Barclay  Street 


ELECTRO  MAGNETS 

ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 

NIEW  YORK  OFFICE,  26  CORTLANDT  ST. 


LICENSEES  OP  THE 

VARLEY  DUPLEX  MAGNET  OO. 


HAZARD 

Copper 

Wire 


Magnet 

Wire 

FACTORY 

WILIESBARRE,  PA. 

lEff  TORI 

SO  Oijf  strut. 

HAZARD 


INSULATED 


INSULATCO 

WIRES 


li 


^  AERIAL 


WIRES 

Weather¬ 

proof 

Wire 

Rubber 

Covered 

Wire 

PITTSBURG 

Ciiestosi  Bglldiig 
CHICAGO 

71  W.  Adist  St 


^^OPPER^  71  w.  Adist  St 

WIRE 

MANUFACTURING  CO. 


WE  WANT  YOU 
TO  KNOW 


TELEPHONE  WIRE  AND 
MAGNET  WIRE 

THE  WIRE  6  TELEPHONE 
COMPANY  OF  AMERICA 
ROME  .  N  .  Y. 


SlW^LfX 


RUBBER  INSULATED 

WIRES 

AND 

CABLES 


Aerial  Submarine 
Flameproof 

Lead  Covered  Steel  Taped 


1141  SMidiock  Hick 
eiiCASO 


StMdird  EImUIciI  Works 
MR  FRMIISCO 


PIOMPT  ATTENTION  TO  SPECIAL 
REQDIIEHENTS 


flE:mEX:fLtcTRiai;(? 

no  STATE  STRE  ET,  BOSTON. 


BELDEN  SILK  MAGNET  WIRE 

is  put  up  one  piece  only  per  spool.  The  copper 
wire  used  is  drawn  accurately  to  gauge  and 
perfectly  annealed.  The  insulation  is  uniform 
and  continuous. 

We  carry  the  most  complete  stock  of  copper 
and  German  Silver  Magnet  Wire  in  the  West. 
Western  Dealers  and  Manufacturers  should 
remember  that  sizes  not  in  stock  can  usually 
be  made  and  shipped  immediately.  Make  us 
your  source  of  supply,  saving  time  and  money. 

BELDEN  MimUFACTURIIIG  COMPANY 

104  MICHIGAN  STRCET  CHICAGO 


Insnlated 

Wires  and  Cables 
Bare  Copper  Wire 


John  A.  Roebling’S  Sons  Co. 

Teenton,  New  Jersey. 


B*ok  View 


The  Aiton  Strander 

The  illustrations  show  a  six-spool  type  suit¬ 
able  for  stranding  7  fine  wires.  The  spools 
are  9  1-2  inch  flange  by  6  inch  transverse,  car¬ 
ried  on  back-turn  geared  steel  cradles.  Capstan 
wheel  is  36  inches  diameter.  The  machine  can 
be  run,at  very  high  speed,  is  easy  running  and 
most  durable.  This  type  is  built  with  up  to 
42  spools. 


Front  View 


Alton  Machines 

include  every  machine  needed  in 
wire  and  cable  making. 

Our  set  of  100  bulletins  describing 
the  line,  will  be  sent  on  request. 


Aiton  Machine  Co. 

Office;  125  Liberty  St.,  New  TorK  WorKs;  Harrisoo,  N.  J, 
Arthur  S.  Beves,  Pres.  Thos.  A.  Alton,  Vice«Pres.  J.  B.  H.  Showell,  Secy. 


BRAIDING,  TAPING.  WINDING.  TWINING,  CABLING 


STRANDING.  POLISHING  AND  MEASURING  MACHINE 


CABLE  COVERING  BRAIDERS 


■  FINE  CASTINGS  A  SPECIALTY 

New  England  Butt  Co 


304  PrARL  ST..  PROVIDENCE.  R.  I..  USA 


CONTACTS  OF  ALL  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK,  N.  J, 


- SCRAP  PURCHASED — 

t-iF^OSEL-tVIliREAACKOi:^  CO  Aawnlnut  st  N 


Scrap  Purchased 


hold  more  tlian  twice  as  imicli  as  any  other  clamp. 
One  Universal  can  be  used  in  place  of  two  others — 
that  cuts  tlie  cost  in  two.  They  take  any  size  strand 
from  .t-i6  in.  to  in. — no  assortment  need  be  carried 

in  stock.  Heavy  inallealilc  castings,  thoroughly  gal¬ 
vanized,  asseiiilikd  by  liaiul — the  nuts  will  not  stick. 
Try  them. 


246  W.  Lake  St.,  Chicago 


WINDING  MACHINERY 


■mil  Puabarc 


FOR  INSULATING  WIRE 

AMERICAN  INSULATING  MACHINERY  C0» 

H.  W.  cer.  BaucocB  and  Oxford  Sts.,  PHILADELPBIB*  fJL 


Electric  Cables 
Armatures 


Field  Transformers 
Magnet  Colls 


PaMbnre  Patant* 


J.  P.  DEVINE  CO 


428  MooncyBrllbsM  BullSInK 
Buffal*.  N.  Y. 


OVER  700  APPARATUSES  IN  USE 
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“AMERICAN” 

Switchboard  and  Portable  Voltmeters 

and  Ammeters. 


Portable  Voltmeter,  Type  4.  • 

** Am erican  Instruments  ** 


Are  a  new  and  greatly  improved  product.  Engineers 
who  specify,  and  contractors  who  use  instruments, 
want  to  know  the  facts  about  them,  and  we  want  the 
facts-  the  real  fact» — known  and  thoroughly  under¬ 
stood. 

Catalog  60  tells  the  facts.  But  you  may  say  manu¬ 
facturers’  statements  are  often  biased.  Suppose  wc 
are  biased — you  are  in  a  position  to  be  candid. 

If  American  Instruments  are  really  what  we  say 
they  are,  then  are  they  not  the  kind  of  instruments 
you  want  to  use?  Again,  if  we  don’t  “make  good,” 
you  want  to  know  it. 

Don’t  you  really  think  American  Instruments  should 
iiave  a  trial  ? 

Without  trying  them,  will  you  fully  understand  the 
value  of  our  cylindrical  pivots,  dust-proof  cases,  in¬ 
terchangeable  shunts,  simplified  construction  and 

other  points  of  merit?  ^ 

Order  a  voltmeter  and  an  ammeter  now.  Put  them  ^ 

into  real  service  and  learn  for  yourself  that  we  do 
“make  good.”  After  that  we  are  confident  of  your 
regular  orders. 

Catalog  60  contains  all  data  for  ordering  Switchboard 
types  1  and  2,  and  Portable  types  4  and  5.  Write  for  it. 

AMERICAN  INSTRUMENT  CO. 

JAMES  G.  BIDDLE,  General  Sales  Agent, 

1114  Chestnut  Street  :  :  :  :  Philadelphia,  U.  S.  A.' 


FACTORY, 
16  Lawrence  St., 
Newark. 


T.  Q.  SEIXAS, 
Singer  Building, 
NewJ  York, 


A.  B.  WEEKS, 
5628  Jackson  Avenue, 
Chicago. 


HOLABIRD-REYNOLDS  ELEC.  CO. 
116  East '5th  Street, 

Los  Angeles. 


\ 
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Absolutely 

Oil  Proof 
Water  Proof 

•od 

Water  Repellent 

For  use  on  field  and  arma¬ 
ture  coils,  which  are  subjected 
to  heavy  overloads,  to  resist 
water,  oil  and  dirt,  we  recom¬ 
mend 

Sterling  Black 

Plastic  Insulator 

This  compound  is  permanently  plastic 
under  high  heat  or  overloading  condi¬ 
tions,  and  does  not  deteriorate  in  any 
way 

We  carry  large  stocks  in  Philadelphia  and  Chicago. 
We  have  an  interesting  bulletin  which  we  will  be  glad  to 
send  you. 

VALUABLE  INFORMATION 

‘Electric  Seryice  Supplies  Gx 

“Supplies  for  Every  Electric  Service** 

K/Ck^R  &.  ENOLUND  DEPT.  JWHTER  &  BERG  DEPT. 
PHILADELPHIA  CillCAOO 

CiARTON-n4NlELS  DEPT. 

KEOKUK 


Oil  tanks  for 


hi^h  tension 


Oil  Switches 

II  should  be  made  of 

Indurated  Fibre 


^  in,  thick¬ 
ness,  w  i  t  h- 
stands  23,000 
volts.  It  is 
water,  oil, 
weather  and 
e  X  posure 
proof,  and 
makes  cheap- 
e  r  switches 
without  sac¬ 
rificing  qual¬ 
ity. 

Good  stuff 
for  •  all  out¬ 
door  insula¬ 
tion.  Write 
us. 


United  Indurated  Fibre  Co. 


LocRport.  N.  Y. 


NLW  >()KK 
^  I.IM.S 


•*  America’s  Greatest  Railroad ' 


Operating  more  than  12,000  miles  of  Railway 
east  of  Chicago,  St.  Louis  and  Cincinnati 

^  COHrUlIMa  TBS 

New  York  Central  &  Hudson  River 
Lake  Shore  &  Michigan  Southern 
Big  Four  Route 
Michigan  Central 
Boston  &  Albany 
Pittsburg  &  Lake  Erie 
Lake  Erie  &  Western 
Chicago,  Indiana  &  Southern 
Lake  Erie,  Alliance  &  Wheeling 
New  York  &  Ottawa 
jtnd  Rutland  Railroads 

For  s  copy  of  “America’i  U^ter  Rcoorts,”  and  s  two- 
ooat  atonip  to  George  H.  EksnieU,  liansgcr  General  Advar- 
tiaiaa  Department.  Grand  Central  Station,  Now  York. 

C  F.  DALY. 

Paaoenger  Traffic  l^agor. 
saw  Toaa. 


Hard  and  Wp  W  O  D  Ip  Electrical 
Flexible^  R  MX  Insulation. 

In  sheets,  rods,  tubes,  washers, 
and  special  shapes . 

Wilmington  Fibre  Specialty  Co. 

Wilmington.  :*  i:  «  Del. 


VULCANIZED  FIBRE 

Highest  grade  for  electrical  insulation  and  mechanical 
purposes.  In  sheets,  tubes,  rods,  and  special  shapes. 
Catalogue  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  Wilmington,  DeL 


VacHum  Drying  and  Impregnating  Apparatus 

FOR  ARMATURES,  ELECTRIC  CABLES, 

MAGNET  COILS,  FIELD  TRANSFORMERS 

Nimn  Hibbard’s  Sods,  265-267  Water  St.,  Brooklyn,  N.  Y. 


Manufacturers  of  HARD 
and  FLEXtBLE^^^,,.^ 
FIBRE 


01  F#r  ELECT 


For  ELECTRICAL  INSULATION 
and  OECt^ANlCAL 
PURFOSCS 


'tidr  in 
SHEETS, RODS 
TUBES.  WASHERS, 

DISCS  and  SPECIAL  SHAPES 


COLORS 
SREV  and 
BLACK  Write  for  Eitimafea 
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II-AOKI-PHIIA. 

- SALES  OFFICES - 

Pbilaoelphia:  Nbw  Yobx: 

Boston:  Chicago:  Pittsbubg: 

St.  Louis: 

Allegheay  Art.  &  igtb  St  too  Broadway. 

60  State  St.  Marquette  Bldg.  Frick  Bldg.  Annex. 

Wainwrigbt  Bldg. 

Clbvbland: 

Oaxland,  Cal.: 

Qtixens^  Bldg. 

sss  13th  St 

Canada:  Canadian  General  Electric  Co.,  Ltd.,  Toronto.  Cusa:  G.  F.  Greenwood,  Mgr.,  34  Empedrado  Street  Harana. 

“Active  Material  Not  in  Electrical  Contact 
With  the  Grid  is  Absolutely  Inert.” 

In  the  Gould  Plate  it  is  quite  impossible  for  any  active  material  contained  in  the 
grooves  not  to  be  in ''good  mechanical  and  electrical  contact  with  the  support  plate. 

I  The  Gould  Plate,  in  process  of  manufacture,  is  given  a 

I  I  I  I  I  I  I  I  I  closely-ribbed  surface  ana  in  the  grooves,  or  spaces  between  the 

llllllily  ribs,  the  active  material  is  formed  electro-chemically,  as  shown  in 
liillll  /  diagram.  The  structure  of  these  elements  is  highly  porous 

IIiIIIBf  though  densely  packed  in  spaces  so  narrow  as  to  render  mechan- 
>'•1  ■  H  B  P  ^  B  ical  dislodgement  nearly  impossible. 

By  the  very  nature  of  this  construction  all  active  material  in  the  grooves  is  maintained 
in  close  electrical  contact  with  the  support  plate. 


It  will  pay  you  to  send  for  the  Gould  Literature. 


SaUt  Offices 
CHICAGO: 

Rookery  Building. 
BOSTON: 

89  State  St. 

SAN  FRANCISCO: 

Monadnock  Building. 
TORONTO,  ONT.: 

62-64  Wellington  St  West. 


Main  Office 
NEW  YORK: 

1  West  34tb  Street 

H'erkt 

DEPEW,  N.  y. 
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M  batteiies 

STAND  UP  WELL  IN 
EVEREST 
ERVICE 


QCNCRAI- 

STORAGE  BATTERY  CO 


Gsnaral  Offleas: 

42  BROADWAY. 

Works  I 

BOONTON,  N.  J. 


»i-.  - 

■  it  > 


Unit  Arrumulatnr" 


r 


ir 


1 


r  1 

I 

rnr  1 

r  T  1 

1  J 

r  1r  ^ 

r  T 1 

r  1 

Storag'e  Batteries 

For  Central  Stations,  Electric  Railways 
Isolated  Lighting,  Power  Stations, 
Signal  Service,  Train  Lighting 
Telephone,  Telegraph,  etc. 

^atianal  Satt^rg  Camftang 

ELECTRIC  STORAGE  BATTERIES. 

New  York.  ChieoRO, 

iUt  Wroadw^j.  4So  Old  Colony  Bldg. 

Buffalo,  N.  Y. 

San  Frandaco,  dag  Sanaome  Street 


Eastern  High  Grade 
IGNITION  CELLS 

fill  the  place  lor  something 
better  than  that  which 

has  been  produced.  . 

More  Voltage,  Am- 
perage,  Life  and 
Efficiency  than 
all  others. 

Eastern 

^  Battery  Conaectar 

PnaitlToly  Won't 

Shako  Loooe 

EASTERN  CARBON  WOhSS 
Carbon  PI.  Joraay  City,  N.  J 


TEST  YOUR  BATTERIES  WITH  AN 

ELDRED6E  BATTERY  VOLTMETER 

For  Testing  Primary  and  Storage  Batteiiog, 
o  to  3  Volts,  o  to  6  Volts,  o  to  lo  Volts. 

CLDREDGC  ELECTRIC  MFC.  CO. 

Springfleldt  Maes  U.  S.  B. 


INSULATING  VARNISHES 
BAKING.  FINISHING.  AIR¬ 
DRYING  &  CORE  PLATE 

MANUFACTURED  SOLELY  BY 

The  Standard  Paint  Co..  1 00  William  St..  N.  Y. 


“KENT  POCKET  METERS” 

“Dead  Beat” — Accnracy  Guaranteed. 

Combination  Volt-Ammetera. 
o-d  volta,  0-30  amperea,  price  Sd.oo. 
0-10  volta,  '0-30  amperea,  price  fy.oo. 
Ampere  Metera. 

0-30  amperes,  price  l4.oo. 


0-9  volts,  price  $4.00. 
o-ao  volts,  price 

The  Atwater  Kent  Mfg.  Works.  120  North  Sixth  St..  Philadelphia,  Pa. 


ROBERT  POCKET  METERS 

For  Qonvftl  Futttfj  TilllBf 

Dead  Bast,  Aecurata,  Duiablo.  Uuaraatoao.  (Dlaet  to  Trada) 
VOLT-METEBS. 

(0-  S  volta,  ampaiea) . ) 

(0-  t  volta,  (d-SO  amparaa)  . f  I8-00,  inel.  leatbar  eaao. 

(0-12  volta,  0^  amparaa) . J 

AMMETERS. 

(1-30  amparaa)  . $4.00,  inel.  leather  caae. 

VOLTMETERS. 

(0-  S  volta)  . ) 

(d-  6  volta)  . ^$4.00,  ind.  leather  caaa. 

(d-13  volto)  .  ) 

Send  for  lataat  catalog. 

BOBEST  ISSTBVBBirr  CO..  46  Shalbr  St.,  IMrolL  Bleh.,  C.  A  A. 


STORAGE 

BATTERIES 


FOR  ALL 
PURPOSES 

Manufactured  by 

The  Wi  I  lard5tora$e  Bat  t  e  r  y  Co 
ClevelancJ,  Ohio 


O 
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(SMiis)  Noarh”  Porcelain  Lined  Service  Boxes 


A  Few  Features 

They  are  strongly  made. 

Are  unaffected  by  the  most 
severe  conditions. 

Are  impervious  to  moisture. 

Are  equipped  with  a  special 
Fuse  Clamping  Device. 

Are  designed  for  voltages 
up  to  2, 500,  and  in  three  sizes 
“  capacities,  T30,  35-50, 
60-100  Amperes. 


(MS) 


Noark’ Service  Boxes 


3  Pole— 250  Volts— 61-600  Amperes 

A  COMBINATION  FUSE  and  SWITCHIBOX 

The  switching  feature,  whereby  they  serve 
both  as  a  Fuse  and  Switch  Box  combined,  is 
obtained  by  the  use  of  our  “Lobster  Claw’* 
Clamps.  These  are  attached  to  the  cover 
and  manipulated  by  a  nut  on  the  exterior. 

The  Box  may  be  opened  without  pulling  the 
Fuse  for  inspection.  Adopted  by  many  of  the 
largest  Electric  Light  Companies  throughout 
the  country. 

WRITE  NEAREST  BRANCH  FOR  PRICES 


H.  W.  JOHNS-MANVILLE  CO. 


Manufacturers  of  Asbestos  and  Magnesia  Products,  Asbestos  Roofings,  Packings,  Electrical  Supplies,  Etc. 

NEW  YORK  BOSTON  PITTSBURG  LOS  ANGELES  MINNEAPOLIS 

MILWAUKEE  PHILADELPHIA  CLEVELAND  SEATTLE  NEW  ORLEANS 

CHICAGO  ST.  LOUIS  SAN  FRANCISCO  KANSAS  CITY 

For  Great  Britain  and  Continent  of  Europe:  gi^  Fenchurcb  St.,  London,  E.  C.  No.  141  Rue  Lafayette,  Paris. 

TURNERS  &  MANVILLE,  LTD.  No.  69  Boulevarde  du  Hainaut,  Brussels. 
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If  You  Are  Selling'  Electric  Current 

WRITE  TO-DAY  for  Particulars,  Prices  and  a  A  SAMPLE 

on  30  DAYS  TRIAL  of 

The  Universal  Flat  Rate  Controller 

(AUTOMATIC  CONTROI^LING  MONITOR) 

tnd  convince  yourself  that  although  it  is  cheaper  than  the  cheapest  meter  it  is  superior  to 
the  best  for( 

Central  Station  Needs  and  Requirements 

BECAUSE  it  absolutely  controls  your  supply  of  current  to  your  customer  by  instantaneously 
switching  current  on  and  off  at  short  regular  intervals  whenever  he  exceeds  his  contracted 
load  by  as  much  as  one  8-C.  P.  lamp. 

It  restores  uninterrupted  service  the  moment  load  is  normal. 

Capacity  of  regular  sizes,  from  2  to  25  16-C.  P.  lamps  according  to  adjustment. 

THE  UNIVERSAL  MANUFACTURING  CO. 

206-208  Illinois  Street,  CHICAGO 


Dec.  29 


KEYSTONE 

electrical  measur 
ing  instruments 
are  accurate 
when  you  get 
them  and  stay 
accurate  longer 
than  most  others 
I  under  similar  con 
I  ditions.  No  others 
I  excel  them  in  any  respect.  It 

I  PAYS 

I  to  buy  Keystone  even  if  they  cost 
I  bit  more  than  inferior  ones. 

I  Catalogs  12  and  13  describe 
■  them — switchboard  and  portable 
I  types  for  A.  C.  and  D.  C. 

I  KEYSTONE  ELECTRICAL 
I  INSTRUMENT  CO. 

■  Ninth  St.  &  Muntf  onwry  Ave. 

I  PHILADELPHIA.  PA. 


AN 

OHMMETER 


Mot  a  poor  one 
,  but  a  flOOD  ohm- 
meter  will  save  you 
-*more  time  and 
money  than  any 
u  portable  instrument 
^  you  can  purchase. 
We  claim  to  make 
the  BEST  ohm- 
meter  on  the  market. 
Printed  matter  on  application. 

i  WHITNEY  ELECTRICAL  INSTRUMENT  CO. 

i  MACHADO  &  ROLLER 

jk 

$  Monadnock  Block.  Chicago  203  Broadway.  New  York 

¥  GENERAL  AGENTS 


The  best  assurance  you  can  possibly  have  of  the  real 
worth  of  an  article  is  its  past  reputation. 

SPLITOORF  IGNITION  APPARATUS 

has  a  widespread  reputation  for  Efficiency,  Durability  and 
Economy. 

C.  r.  SPLITDORF,  17-27  Vandewater  St.,  N.  Y. 

Ask  Dept.  H  for  catalog 


The  difference  between  an  eell  batteriee  and  lldlaM 
PrimaiT  Batterlea  ia  the  dlfferenee  between  dianee  and 
eartainty.  The  lint  thine  to  know  of  a  battary  la  what 
to  expect  of  it  With  a  dry  etil  there  ia  no  knowtnt- 
With  tha  Edison  yon  know  exactly.  The  Ediaon  Is  not 
enly  tha  moat  tnutwoithy  of  all  hatteriaa,  bat  dallvan 
the  jneateat  amount  of  energy  for  the  least  eosL 
Teu  OB  for  what  nM  yoa  with  rieetrieal  anany  and 
we  will  tell  you  whieh  Ediaoa  Battary  yoo  nasd.  how 
many  and  tha  eost 


EDISON  MANUFACTUlING  COMPANY. 

2  Lakaalda  Avaaua.  ORANOB,  N.  J.  31  Unloa  Square.  NBW  YORK. 
304  Wabash  Ave..  CHICAQO.  25  Clerkenwell  Road.  LONDON.  B.  C. 


LHPICNOUI 


NORTHROP  CO. 
PH/LADA- 


Did  you  ever 
have  a  paper, 
scale  come  I 
loose  * 


Wheatstone  Bridge  and 
Qalvanometer  Set. 


on  electrical  instruments  ? 
NOT  ON 


SINPLCX  '^*‘7 

^  ^  scale  plate — with  the 

INimUMCNTl  drawn^n^r^."." 

Simply  can’t  buckle  or  loosen,  no  matter  how  much 
moisture  there’s  about.  No  steel  pivot  to  rust,  no 
jewels  to  break.  Ask  for  our  catalog  A  and  learn  all 
about  them. 

The  Simplex  Company 

52  Nassau  Street  NewarK,  N.  J. 


Dpsignsd.'  and  Maayfacturad  ky 

FOOTE.  PIERSON  &  CO 

82-84  PULTON  STRBET,  NEW  YORK. 


Queen  Decade  Portable  Testing  Set 


ELECTRIC  INSTRUMENTS 


Write  for  Circular  403.  With 

QUEEN  &  COMPANY,  Inc. 

8th  and  Arch  Sts.  Philadelphia,  Pa. 


Portable  and 
Switchboard  Patterns 


I  Our  new  switchboard  instru¬ 
ment  is  very  compact  and 
specially  adapted  for  installa¬ 
tions  where  space  is  limited. 
Send  for  catalogue. 


L.  M.  PIQNOLET 


ao  Certlaadt  Street 


THE  LEEDS  ft  NORTHRUP 

POTENTIOMETER 


DIRECT  READING 

CONVENIENT  TO  USE 

EASILY  UNDERSTOOD 


OHICAOO  OPPICBi  PHILADI 

■ewdwoofc  WUek  rnii-rii^ 

uomplete  Oatalorae  of  Electrical  If aaeurint  Inatrameole  ai 
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DON'T  TINKER. 


Buy  an  auto  if  you  must  have  some  amusement  in  that  line,  but  in 
your  cold  business  proposition  of  selling  current,  get  a  meter  that  you 
can  erect  and  then  leave  alone  with  (nit  endless  polishing  up  of  commu¬ 
tators,  replacing  jewels  and  pivots,  readjusting  the  light  load  compen¬ 
sator,  patching  up  open  circuited  armature  windings  and  so  on ;  in 
other  words 

GET  THE  SANGAMO  WATTMETER 

Of  course  vou  can  leave  a  meter  that  has  a  commutator,  armature 
windings,  a  heavy  moving  system  grinding  on  a  jewel  and  other  un¬ 
desirable  features  alone,  too,  if  you  wish,  but  then  you  can  blame  only 
yourself  when  it  gets  along  to  the  point  where  Customer  Smith  can 
run  an  8  or  10  c.  p.  lamp  all  night  without  having  his  meter  budge 
and  tells  the  rest  of  the  town  so  too. 

Better  tuck  this  advertisement  away  where  you  can  lay  your  hands 
on  it  again,  because  if  you  don’t  send  for  a  few  Sangamo  meters  now 
and  test  for  yourself  the  truth  of  our  claims  of  vast  superiority,  you 
will  want  to  the  next  time  you  are  wondering  why  consumers’  de¬ 
mands  are  falling  off  and  find  on  investigation  the  same  old  story  of 
cracked  jewels,  rough  commutators  and  the  like.  Write  us  for  printed 
matter. 


SALES  AGENTS: 


ELBCTIIC  APPLIANCE  CO..  Chicago  aod  San  Francisco 
WESCO  hUPPLY  CO.  St.  Lonis  and  Fort  Worth 


MACHADO  «  lOLLEI,  New  York  and  Chicago 
JOHN  FOIHAN.  Montreal 


DUNCAN 

REPAIR  YOUR  METERS 

That’s  the  way  tu  stop  the  lesk  on  the  profit  side  of  your  ledger. 

We  are  METER  EXPERTS  and  we  send  men  direct  to  plants  to 
overhaul  entire  meter  systems  or  to  change  meters  to  any 
voltage  or  frequency  desired. 

Try  us  and  be  convinced  that  we  do  the  best  work  at  the  lowest 
prices. 

If  you  desire  the  best  send  your  next  repair  job  to  the 

METERS 

FOR 

CLARK  ELEC.  METER  CO..  141-14)  Sa.  Clinton  St.,  Chicago,  III 

DIRECT  CURRENTS 

VOLT  AND  AMMETERS 

ALTERNATINO  CURRENTS 

High-Grade  Instruments  at  reasonable 
prices.  Send  for  catalogue  and  dis- 
counts.  We  guarantee  you  fully  against 
patent 

READ  IN 

DONGAN  INSTRUMENT  CO. 

ALBANY. 

WATT  HOURS 

The  Vawter  Recording  Instrument 

KILOWATT  HOURS 

Recording  Ammeters,  Voltmeters,  Wattmeters,  Pyrometers,  Resis¬ 
tance  Thermometers,  Speed  Recorders.  As  accurate  as  s  milli-volt- 
meter.  No  smoked  paper,  but  an  indelible  record. 

OR 

Operation  guaranteed.  Prices  right. 

DOLLARS  AND  CENTS 

Central  Laboratory  Supply  Co. 

La  Payette.  Ind. 

SEND  FOR  BULLETINS 

STR0I6  lid  Fir  IISTRUMEITS 

PERIAIEIT  n/i\inil!#i3  lid  TELEPMOIES 

h 

Obtained  by  using 

DUNCAN  ELECTRIC  MFQ.  CO., 

“  REMY  ”  Wolfram  Magnet  Steel 

LA  FAYETTE,  IND. 

A.  C.  Leslie  &  Co..  Montreal,  Carvada 

Agents  for  North  Amorloa 

ELECTRICAL  WORLD. 
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'NE  ELEi 

j  WAYNE,IN 

ITEGRATING 

3  INGLE -PH A 

'mimm 

'■imS^  CYCLt'  ^ 
NO.EKfitf 
ENTED  APRII 


HERE’S  A  LIVE  ONE 


5*4 
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SEE  THE 


S8000  VOLT 
•mAIM  INSULATOR  ^ 


VICTOR  INSULATORS 


Printers’  ink  knows  so  many  masters 
^hat  its  proclamations  are  not  always  con¬ 
vincing. 

When  you  are  considering  the  purchase 
of  Insulators,  show  the  white  of  your  eye 
and  we  will  shoot  your  way.  Our  powder 
IS  dry  and  smokeless. 

THE  LOCKE  INSULATOR  MF6.  CO.  I!^ 


AND 


Porcelain 


FOR 


Special 
Designs 

PROMPT  DELIVERIES 

National  Porcelain 
Company  * 

TRENTON,  N.  J. 


Hi^  Potential 
Insulators 


TEATS  ON  THE  PETTICOAT 

They  take  all  the  moisture  from 
the  inner  and  outer  surface  of  the 
Insulator  and  keep  the  pin  dry. 


MICA 


Of  all  Qualities  in  any^ 
Form  at  Lowest  Prices 


EUGENE  MUNSELL  and  cO. 

NEW  YORK  ■  —  and  =—=^ CHICAGO 

INSULATION  THAT  IS. 

Micanite.  Liootape,  M.  I.  C.  Compound,  Empire 
Cloth  and  Paper.  .  .  For  Yean  the  Standard 

Mica  Insulator  Co.,  Originators 


NEW  YORK 


CHICAGO 


TNOMAS  HI6H  V0LTA6E  INSULATORS 


Do  you  want  insulators  to 
BMet  your  requirements?  If 
so,  advise  us  as  to  your  volt¬ 
age  and  conditions  and  we 
will  send  you  our  sugges- 
tioos. 


R.  Thomas  &  Sons  Conpssy] 

Salaa  Offlaai  P— tartaat 

as  eoHI—SI  eu.  Raw  Varh,  R.V.  Saat  LIvarpaal  aaS  UaSaa.  Oeia 
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BEWARE  OF  IMITATIONS 


For  the  protection  of  our  customers  we  advise  that 
Klein’s  Pliers  are  being  imitated,  to  look  like  Klein’s. 
This,  however,  does  not  make  them  Klein’s. 

CAUTION 

Look  for  this  stamp,  M.  KLEIN  &  SONS,  on  the 
inside  of  handles — none  are  genuine  without  this  stamp. 

Use  only  genuine  Klein’s.  They  are  the  product  of 
years  of  experience  and  have  stood  the  test  of  time. 

MATHIAS  KLEIN  SONS 

CHICAGO,  ILI. 


BULL  DOG 

STEEL  6AIE 

A  ttod  croM  arm 
rapport  fastened  by  a 
through  bolt  and  con¬ 
sisting  el  two  plates, 
one  engaging  the 
p<rie  and  the  other  the 
arm.  It  makes  braces 
unneoessary  on  S-ft 


or  6- ft  arms.  It 
saves  the  expense  of 
cutting  a  gain.  It 
strengthens  the  pole 
instead  of  weakening 
it  and  affords  a  sup¬ 
port  against  latera 
strain.  It  eliminates 
loss  of  current  from 
leakage  through 
braces. 


Hartford  Porcelain 

ONE  QUALITY  ONLY 
THE  VERY  BEST 
LET  US  “SHOW  YOU” 

THE  HARTFORD  FAIENCE  CO.  I  ^TCEL  OaIN  MPOo  COo 

7  So«  Clinton  St.,  Chicago, 


Price,  uid  SeKriptiTC  matter  KSt  on  i 
witaont  exfeoM  except  isr  tranaportatioo. 


appUcatiao.  Samplaa 


Hartford 


Conn. 


HARD  PORCELAIN 

For  Electrical  Specialties 

IHPEIIAL  PORCELAIN  WORKS 

Trenton  N.  J. 


44aa%£roaiKi^Ne«Viiq^ 


POLES 


Southern  White  Cedar  ^ 

Octagonal  Yellow  I’ine 
Creosoted  Yellow  Pine  ARMS 
Any  -<ize  or  quantity 


Be-st  (ieorgia 

V 

Long  Leaf  Pine 


Southern  Exchange  Company 


P7-9O-J0I  Warren  St. 


POLES 

Idaho  Red  Cedar 
Resident  Prod 

s:::p 


Idaho  Red  Cedar 

Resident  Producers 

SARD  noiHT  CEDJIRICO. 
JIHD  I  DIRT,  IDRRO 


IMKO  CEPAR  PetES 

Huy  Rireef  from  the  PrntJHCEirs 

LL^[-^EER  cemfamv  ltd 

SAhiDPOlNT  IDAHO 


o 


OF  _^C  L  AY i_C  O  N  D  U  I  T 


WAS  THE  FIfJST 

CLAY  CONDUIT 
imaoeI  it  still 

LEADS.  STOCK  OF 
SINGIE  AND  MULTIPLE 
ALWAYS  ON  HAND. 


H.eCAMP  CO 


FLAT  TRON  QtO'Ci.  NEvV  YORK 

N  A  r^fSrB  Wiba^  c  h  ic^Cl 


dFSJUNDERGROUNDXwpRK^ 


A  M  E  R I C  A  Nl  C  O  N  D  U I  tJ[C 
^^^^KSO^IVIAWQUEXTE- DLDG*i^^CHICAGojBBHBBi 
'qBROADWA^H|||fe||MtfBfeAmMfl|336^  M  ACY^TR  E 1^ 
N  E  VI4YO  R  L  O  S>  N  G  C  L  E  S 


Sin^lr  Eye,  Double  E; 
Double  Eye  Split,  Cabl 


SaveTime, Labor, Cable&  Material 

Handling  Aerial  or  Underground  Cables 

A  cable  of  any  length  can  be  pulled  out,  slack 
pulled  in  same,  or,  cable  broken  at  ^he  mouth  of  a 
duct  pulled  out,  without  cutting  or  the  slightest  in¬ 
jury  to  sheath. 

Instantly  Adjustable 

Costs  less  than  the  ordinary  marlin  and  rope  and 
can  be  used  where  they  cannot  be  applied.  Indis¬ 
pensable  in  crowded  manholes  and  for  long  pulls 
and  corners  on  aerial  work. 

Circulars  and  prices  on  request. 


The  Wiring  Handbook 

with  Complete  Labor-Saving  Tables  and  Digest  of  the 
Underwriters’  Rules. 

By  CECIL  P.  POOLE 

gj  Pages  and  32  Folding  Tables.  Flexible  Leather,  Pocket  Sit*. 

Price  $i  00  net. 

CONTENTS: — I. — Wiring  Terms  and  the  Measurements 
of  Feeders  and  Mains.  II. — Determining  Wire  Sizes. 
Ill, — Three-Wire  Circuits.  IV. — Direct-Current  Motor 
Wiring.  V. — Alternating-Current  Wiring.  VI. — De¬ 
termining  the  Size  of  Bus-bar  Conductors.  VII. — 
Circuit  Connections.  Appendix  I. — Digest  of  Under¬ 
writers’  Rules  Applying  to  Inside  Wiring.  Appendix 
II. — Ftmdamcntal  Formulas. 

McQraw  Publishing  Company 

114  Liberty  Street,  -  -  -  -  New  York, 


ORANGEBIRG 


rOR  UNDERGROUND  SYSTEMS 


Bostin  Of  flee  :  110  State  Street 
Chlcaso  Office  s  1760  IHonadieck  Bldg 


Write  for  Catalogue 


With  your  New  Yearns  Resolutions  add  one 
that  you  will  place  your  wires  in  a  seeure  place. 
Underground. 

G.  M.  GEST 

Expert  Electrical  Subway  Cootractor 
Cincinnati,  O.  277  BROADWAY,  N.  Y. 


Remember  these  Rods  have  no  lost  motion 


These  Couplings  are  of 
Steel  and  are  made  in 


the  Best  Potaible  Manner 


PATBNTSO  FBBBUABT  B4,  I903,  NO.  731, 4J7. 

Write  for  list  of  persons  using  these  Rods — 56,000  sold 
since  May,  1902.  Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.,  75  cents;  4  ft.,  85  cents 


T.  J.  COPE 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa« 


IN  TH  E  W.OHLD  • 


A^nts  in  All  Principal  Cidet 


Low  Copper  Loss  : — 

Every  maker  of  transformers  claims  that.  We  claim  it 
and  prove  it  besides  for 

MOLONEY  TRANSFORMERS 

And  we  show  how  \o'n— that’s  what  tells. 

Here’s  what  competitive  tests  show : 

Competitive  Transformer,  5  kw.,  copper  loss -  1 15  watts 

Moloney  Transformer,  5  kw.,  copper  loss .  90  watts 

Moloney  Transformer  saves . . .  25  watts 

Besides  there’s  a  24  watt  saving  in  core  loss  effected  by 
the  Moloney.  Consider. 

New  Moloney  Book  tells  more. 

MOLONCY  ELECmiC  CO..  St.  Louis.  Mo. 

BRANCH  HOnSB:  FORT  WORTH,  TEXAS. 

Chicago;  Francis  Raymond,  1636  Old  Colony  Bldg. 

St  Louis.  Mo.:  Wesco  Supply  Co.  „ 

Mexico:  Victor  M.  Brascbi  &  Co..  City  of  Mexico. 

•  R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal,  P.  Q.,  Toronto,  Ont 
St.  Johns,  N.  B.  and  Winnipeg,  Man. 


OrouDding  Secoodarieft 

Why  not  install  grounds  on  your  second¬ 
aries  for  a  mere  fraction  of  the  cost  of  one 
accident  should  a  customer  be  killed, 
avoiding  besides  the  notoriety  that  every 
company  wants  to  avoid? 

Write  us  and  we  will  tell  you  how  and 
why  it’s  done. 

FRED  T.  LEY  A  CO.,  Inc.,  Springfield,  Mass. 


M 


The  cut  shows  our  1 5,000- volt,  type  C,  non-automatic 
oil  switch,  with  oil  tanks  removed.  The  tank-covers  and 
corrugated  bushings  are  made  of  moulded,  indurated  fibre, 
a  material  which  will  stand  25,000  volts  per  in.  without 
breaking  down.  The  oil  tanks  are  made  of  the  same  ma¬ 
terial. 

The  live  parts  of  the  switch  are  thus  completely  sur¬ 
rounded  by  a  barrier  of  insulating  material,  and  there  is 
no  possibility  of  current  leaking  to  the  operating  mechan¬ 
ism  or  metal  supporting  frame. 

Send  for  our  bulletins  Nos.  6  and  7. 

Hartman  Circuit  Breaker  Co. 

MANSFIELD.  OHIO 


sn 


JO 
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.  TYPE  “W” 

For  Motor  Protection 

500  Volts  and  Under 

Made  in  single,  double  and  triple  pole.  Plain 
Overload,  Overload  and  “No  Voltage,”  and  “Over¬ 
load  and  Limit.” 

TYPE  “W”  Circuit  Breakers  are  simple  and 
strong  in  construction  and  are  not  intended  for  re¬ 
mounting.  They  are  furnished  only  on  black  enamel 
slate  bases,  from  which  they  should  not  be  removed. 

The  finish  is  black  and  polished  copper.  Thor¬ 
oughly  durable  and  in  keeping  with  the  service  for 
which  the  apparatus  is  intended. 

The  circuit  breaker  is  provided  with  back  con¬ 
nections,  which,  when  it  is  desired  to  mount  the  in¬ 
strument  against  the  wall,  may  readily  be  made 
accessible  by  supporting  it  upon  suitable  cleats. 
Write  for  bulletin  on  Motor  Types. 

THE  CUTTER  CO. 

Factory  and  Office :  Philadelphia 

W.  C.  Jessup,  120  Liberty  Street,  New  York  City. 

H.  B.  Otis,  636  Marquette  Building,  Chicago,  Ill. 

H.  W.  MaeVaugh,  iao6  Machesney  Building,  Pittsburg. 
John  R.  Cole,  766  Folsom  Street,  San  Francisco,  Cal. 

The  I-T-E  Elec.  Co.,  Ltd. 

20  Oreet  Riueell  Street  London,  Eng. 


CRESCENT  PANEL  BOARDS 

and  SWITCHBOARDS  comply 
with  underwriter's  requirements 
CRESCENT  EEECTRICAC  MFC.  CO. 

187  N.  Water  St..  Rocheater,  M.  Y. 


KRANTZ 

Ob  the  BUM  plate  af  a  awHcbSaarS  ar  paaBi 
board  BMaaa  aadatactlaa  far  tka 

Contractor,  Architect,  Owner  and  Operator 

l.  KRANTZ  MANUFACTURING  CO. 

160-166  Sevrath  Street  BROOKLYN,  N.  Y. 


PkHae.tiWi.  P.. 


Wirt  Dimmers  for  Hard 

Stand  very  heavy  overloads. 
•  Practically  fire  proof.  No  small 
parts.  Extreme  durability.  Continuous 
ribbon  resistance.  Graded  steps.  See  catalog. 

The  Wirt  tiectric  Co. 


l-T-E  Circuit  Breakers 


AUTOMATIC 
PUMP  STARTERS 

The  bottom 
segment  on  this 
starter  is  made 
of  insulating  ma¬ 
terial.  By  means 
of  a  “lost  motion” 
arrangement  In 
the  vacuum 
dash-pot,  the 
contact  arm 
jumps  to  the  first 
copper  segment 
.  as  soon  as  the 
Typ« -A"  startar  solenold  Is  en¬ 

ergized.  As  the  circuit  is  thus  made  and  broken 
postively,  no  additional  solenoid  or  magnet 
switch  is  required.  Prices  on  request. 

J.  L.  SGHUREMAN  CO., 

MANUPACTURERS  OF 
AiHomatlo  Motor>Conlrolllng  Davloaa 
Pump  tartars  Elavator  Controllars  DIslant.Control  EwMalias 

I  A  70-86  WEST  JACKSOR  BOUL. 
CEIPEL  db  LARGE.  London 

Aiwlralian  Agantm  ChiCaaOa  U.S.A. 

EDRRISTOR  A  O’REILL.  RRalbouma 


Chicago,  U.S.A. 
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Automatic  Starters 

FOR  D.  C.  OR  A.  C.  CIRCUITS 


I 


Contacts 


Write  for 
oor  catalog. 


SUNDH  ELECTRIC  CO., 

IIS  Cadar  Street.  NEW  TORE. 


OUR 

MOTOR 

Controllers 

HAVE 

NO 

Solenoids,  Rub¬ 
bing  Contacts, 
Dash  Pots,  Suc¬ 
tion  Air  Pots, 
Cams,  Gears, 
Belts,  Compres¬ 
sion  Cylinders, 
RetardingSprings 


Write  for 
bulletins 
and  prices 


New  York 
Electric 
ControllerCo. 

21-27  New  Chambera  St. 
NEW  YORK 


Ward  Leonard 

Motor 

Controlling  Panel 


.IS '6 


.ih' 

iTil 

'  '  |IT 

Investigate  our  latest  features 
Write  for  Catalogues  and  Descriptions 

Typical  price  this  panel. 


3  H.  P.,  110  volt — $25  list 

Ward  Leonard  Electric  Company 

Bronxville,  N.  Y. 


DICKINSON  MANUFACTURING  CO 

SPRiNGFItLO,  MASS,  U.S.A. 


Switchboards 

Panels 

Knife  Switches 


Electrical 
Power  Appliances 


That  Trumbulls  are  specialists  in  switch  manufacturing 
is  shown  in  the  general  favor  with  which  their  goods  are 
received  and  the  promptness  of  their  deliveries. 

The  CARLOAD  of  KNIFE  SWITCHES  shown  in  the  cut  was 
shipped  in  three  weeks  after  receipt  of  the  order,  and  the 
routine  of  general  business  was  not  disturbed. 

We  carry  a  larger  stock  of  Knife  Switch  material  than 
any  other  manufacturer  in  the  country. 

We  can  therefore  give  quicker  service.  Don’t  hesitate 
to  send  your  largest  orders. 


Write  for  Quotation 


652-664  Hudson  Street 
NEW  YORK  CITY. 


PLAINVILLE,  CONN. 

lEW  YORK  OFFICE :  136  LIBERTY  STREET 


Estab. 

187S 


I  We  make  these  and  doiens  of 
other  composition  devices 

Biublacs,  IMIUn,  CRtf  noct,  BatUrj 

CoT.r^  Bwtk;h  Bmu  awlleh  K«r.,  BMk.t 

K.7(,  HbiidlM,  ifoDtk  PtMM,  Bte. 

Aad  w«  dm  oar  work  IIGBT 


■  Steel  Springs 
Motor  Springs 
Clock  Springs 
Compression  Springs 
Spiral  Springs 
Gun  Springs 
Ail  Good  Springs 

well  made  and  econom¬ 
ical  In  price.  Try  them. 

Till  Wallace  Barnes  Co.,  Bristol,  Conn, 


Will  net  jroD  big  profits 

ill  utUfy  yoor  customers 
hat  more  do  you  want? 
Campbell  Thermo  FUahera, 
1 1 — b<^  out. 

Campbell  X-Ray  and  High- 
Frequency  Apparatus. 

Send  for  catalogue  and  prices. 

OAMPBELL  KLECTRIO  OO. 

LTWR.  HiH8,  C.a.  A. 


EXTENSION 


240  aad  242  W.29tk  St.  Wmfmm 
new  YORK  CITY. 

▼rite  for  booklet,  and  please  mention  this  paper. 

Manufacturers  of  Wire  and  Springe  of  all  Kinds 


ELECTRICAL  WORLD. 


23 


/ 

When  you  specify  controllers 
For  Printing  press  motors 


Remember  that  there  is  a  C-H  Con¬ 
troller  for  every  style  and  size  of  press 


Carpenter  Type  Controllers. — 

SIMPLE  AND  SELF-CONTAINED.  OPERATED  BY 
ONE  LEVER. 

Built  in  sizes  from  one -halt  to  fifteen  horsepower. 

Ten  different  types,  provided  with  Carpenter  enclosed 
resistances. 

Supplied  reversible  or  non-reversible,  with  underload 
or  overload  release,  or  both,  as  conditions  require. 
Dynamic  Brake  where  necessary. 

BULLETINS  81  to  89>^ 


Controllers  For  Small  Job  Presses. — 

SIMPLE  AND  SELF-CONTAINED.  OPERATED  BY 
ONE  LEVER. 

Built  with  two  reverse  speeds  and  automatic  release. 
Will  reduce  speed  of  motor  from  normal  to  one-half 
normal. 

Renewable  copper  segments  which  may  be  easily  re¬ 
placed  at  insignificant  cost. 

BULLETINS  62  and  64 


Controllers  For  Rotary  Presses. — 

SIMPLE  AND  SELF-CONTAINED.  0?£<t4TED  BY 
ONE  LEVER. 

Quick-acting  independent  switch  for  quick  stops. 
Positive  control  of  press  cylinders. 

Slow,  steady  speed  obtainable  for  “threading  in”  paper. 
Several  printing  speeds  available  for  different  classes  of 
work. 

Overload,  underload  release,  and  dynamic  brake  features. 

BULLETIN  68 


The  Cutler-Hammer  Mf^.  Co. 

MILWAUKEE 

New  York  Boston  Chicago  Pittsburgh 


'  ABi{! 
Difference 


f  WlRII^Q 

Contract 


VUirihgA 

Contract 


‘‘SHAWMLT” 


Cast  Iroiv 
Soxts 
^40 


can  be  seen  if  in 
one  case  you’ve 
used  cast  iron 
boxes,  while  in 
the  other 


EXTENDED  TERMINAL  FUSES 


BOSSERT 

DRAWN  STEEL  BOXES 


The  work 
of 

order 
make  the 

long  task, 

while  to  make  a  clean,  round  hole  in 
a  Bossert  Box  is  the  work  of  but  a 
second— give  the  hermetically  sealed 
plugs  a  sharp  blow  and  out  they 
come,  leaving  a  clean,  round  hole  ; 
aside  from  this,  any  strain,  or  the 
settling  of  buildings  will  only  bend 
Bossert  Boxes,  while  it  would 
break  a  cast  iron  box. 

Aren’t  these  points  worth  your 
consideration  ? 

The  Bossert  Electric 
Construction  Co. 

Utica,  N.  Y. 


FIT  ANY  TYPE  “A”  or 


SCREW  CLAMP  BASES 


Write  tor  Bulletin  No.  36  and  SarapI# 


NEWBURYPORT 


MASS 


If  you  will  send  for  a  sample  of  the 
G.  V.  GROUNC  GLAMP 

we  know  it  will  benefit  ua  both 
m/rniA  eventually.  We  use  no  iron  to  rust, 

>t  can  be  readily  taken  off  years 
afterward. 

List  Prfcaa 

Wk  Pur  pipe . . .  TM 


^ES  Standard  Packada  Qnantitlaa 

H-incb  1^  k-in^ . . .  U 

TRY  ONE  ivt  ••  ••  2'^  •• ::::::::::::::::::::  S 

IT  WON’T .  COST  ••  “  S  '• .  i 

YOU  ANYTHING  Writs  «•  tar  Dlaeamnta 

Manufaotursd  by 

I  HE  GILLETTE-VIBBER  CO. ,  ^ew  london,  Conn, 


The  G.  V.  Pipe  Cap 

for  electric  wires 

Try  Them 

WBHHh  meketliem  tad  will 

you  Minple  free. 

THE  GILLETTE-VIBBER  CO  .  New  London.  Conn 


’’AMERICAN”  ENAMELED  STEEL  CONDUIT 

PIttsbart:  Ibo  Aaiericaa  Coadait  Mfg.  Co.,  1211-12  Keystoac  Bldg. 

New  York:  Gilpin,  V.  C.;  Office,  lao  Liberty  St.;  Warehouse,  $4^ 
W.  aad  St. 

Chicago:  Western  Ineulation  Co.,  F.  T.  Finney,  Mgr.;  Office  and 
Warehouse,  165  S.  (^nal  St. 

San  Francisco:  H.  G.  Ayltwortb;  Office  and  Warehouse.  $01  Leaven¬ 
worth  St.,  cor.  O’ Farrell  St 
Baltimore:  C.  A.  Brown;  Office,  ii  E.  Lexington  St 
Seattle:  Fobea  Supply  Co.,  1406  First  Ave. 


Blake  Compressed 
Cleats 

Maoafactared  and  for  talc  by 

Blake  Sifnal  &  Mff.  Co. 

246  Summer  St.,  Boston.  Mass. 
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KANSAS  QITT.  WwUra 
OINOlNNi^  6und»rd 
DENVB^  WwUra  BMti 


ANOTHER  BULLS  EYE  FOR  “ 


D  &  W:FU8E  company,  Providence,  R.  I. 

A.  HALL  berry.  New  {York!  Representative,  97j|Warren  Street 


b^TON.  PttUMtU-ABdrtwf  Ofc  PI 

PHILADELPHIA,  WMUn  Daetrle  Oo.  N| 

8T.  LOUIS,  Oo.  Cl 

ST.  PAUL.  AiMrican  Boetile  Oo. 

SAN  PRAN0I800,  OoUAnhIa  Eloetiteol  Worka 


AGENCIES 

PIT^BUaa  Woatora  Eloctrie  Oo. 
NEW  TOBt  WMtora  Eloetete  Oo. 
CHIOAGO,  Central  Bleetrle  Oo 


WMtm  Bleetfie  Oo. 

OaltforaU  HUatiie  Oo. 


TYPE  0  INDICATING  PLUG  FUSE 


3-30  AMPERES,  250  VOLTS 

NATIONAL  ELECTRICAL  CODE  STANDARD 


Blown  Fuse 

Located 

Immediately 


Testing 

Circuits 

Eliminated 


After  Mowing 


Full  SIso 


Renewable  ^at  Faotorjr.  Vrite  lor  our  {latest  publioatlon*j"  W  ”on]  Fuse  aConstruotion. 


Bsfors  Blowing 


UNION” 

ENCLOSED  FUSES  n*’  / 


Approved  and  Listed 
by  the 

Underwriters'  Laboratory 
Chicago 


SPECIFY 

“UNION” 

on  your  next  Order 


UNION  FUSE 

»IC=)6Q 

nLTs  aim 


I - - - 1  SPECIFY 

“UNION” 

on  your  next  Order 

^  EO  QUESTION 

but  what  your  system  is  perfect- 
ly  protected  when  the  fuses  in  use  are  V  ^ 

‘‘UNION” 


Chicago  Fuse  Wire  and  Mfg.  Co., 


CHICAGO 
and  NEW  YORK 


ELECTRICAL  WORLD. 


WRITE  US  TO-DAY^ 

and  we  will  send  you  a  generous  sample  of  the  tape 
that  scores  of  Electrical  World  readers  have  ordered 
in  large  quantities  after  a  preliminary  test.  We  want 
you  to  make  a  test  for  yourself. 

MORGAN  &  WRIGHT,  Detroit,  Mich. 


JUST  PUBLISHED 

Electric  Power  Transmission 

By  LOUIS  BELL,  Ph.D. 

The  new.  fourth  edition  of  Dr.  Bell’s  book  has  been  revised  throughout,  and  has  received  many 
substantial  additions,  rendering  it  an  authority  on  the  subject  of 
high-tension  power  transmission 

CONTENTS. 

Chapter  I. — Elementary  Principles.  II. — General  Condition  of  Power  Transmissions.  III. — Power  Transmission  by  Con¬ 
tinuous  Currents.  IV. — Some  Properties  of  Alternating  Currents.  V. — Power  Transmission  by  Alternating  Currents. 
VI. — Alternating  Motors.  VII. — Current  Reorganizers.  VIII. — Engines  and  Boilers.  IX. — Water  Wheels.  X. — Hy¬ 
draulic  Development.  XI. — The  Organization  of  a  Power  Station.  XII. — Secondary  Apparatus.  XIII. — The  Line. 
'  XIV. — Line  Construction.  XV. — Distributing  Systems.  XVI. — The  "Commercial  Problem.  XVII. — The  Measurement 
of  Electrical  Energy.  XVIII. — Present  Tendencies  in  High-Voltage  Transmission. 

The  fourth  edition  of  Electric  Power  Transmission  has  been  revised  in  every  sense  of  the  word.  A  careful  revision 
has  been  made  of  the  first  five  chapters :  Chapter  VI.  has  been  greatly  enlarged  by  treatment  of  recent  types  of  alternating 
current  motors;  Chapters  VII,  VIII,  IX  and  X  have  been  revised;  Chapter  XI  has  been  largely  rewritten  and  received 
considerable  additions;  Chapter  XII  is  entirely  new  and  treats  of  secondary  apparatus;  Chapters  XIII  to  XVII  inclusive, 
have  been  revised,  partially  rewritten  and  enlarged,  while  Chapter  XVIII  has  been  carefully  rewritten  and  appears  under 
a  new  caption.  The  thorough  revision  which  the  book  has  undergone  brings  it  strictly  up-to-date  and  presents  the  subject 
of  electric  power  transmission  in  a  manner  which  appeals  to  engineers  and  to  all  others  interested  in  this  perplexing  problem. 

Fourth  Edition,  Completely  Revised  and  Greatly  Enlarged.  700  Pages.  350  Illustrations.  25  Plates. 

Price,  $4.00. 

WRITE  FOR  OUR  NEW  64-PAaB  CATALOQUB  OP  ENQINEERINQ  BOOKS. 

McQRAW  PUBLISHING  COMPANY 

114  LIBERTY  STREET  Book  Department  NEW  YORK  CITY 


NEW  YORK  CITY 


TDIIBT- 


GREATEST 

SUPPLY 

HOUSL 


EVERYTHING 

ELECTRICAL 

AT  REASONABLE 
PRICES. 

PROMPT 

DELIVERIES. 


Aj-  a  Teacher — Ejcpertence. 

—Alien’*  Philosophy  t  1 0/V/v 
TRY  ALLEN'S  SOLDERING  SALTS  on  your  next 
soldering  job  and  you  will  find  the  experience 
is  well  worth  having.  It’s  cheap,  too. 

Sample  for  the  name  of  your  dealer.  ol^^ll^l£|]5 

m.  ak.l.b:n  oo.,  ino. 

1332  Colombia  Ave.,  97  Warrea  St., 

Chicago  New  York 


W.  R.  OSTRANDER  &  CO. 


ELECTRIC  BELLS, 

ANNUNCIATORS. 

SPEAKING  TUBES,  ETC, 

ELBCnUC  LIGHT  SUPPUEB. 

Factgrr,  14S3-UM  Oalill  An.,  Irooklyi  22  OET  tT..  NEW  VOII 


MESeO 

POReBLHIN  SPBeiALTIBS 


list  No.  16418. 
Pony  Cleat  Rosette. 


List  No.  11535. 
K.W.  Cleat  Rosette. 


List  No.  16417. 

Contacts  attached  to  Cap  Cleat  Rosette. 


We  Manufacture  a  Complete  Line  of  Pony,  Standard  Size,  and  K,  &  W.  Rosettes 

Interchangeable  Separable  Cap  Fittings 

Illustrations 
show  the 

able  make  it 

transfer  Mesco  stage  Connector.  List  No.  1641J. 

Separable  Attachment  Plug.  List  No.  16410. 

_ _  portable 

.  j  ^  lights, 

I  WRITE 

FOR  - 

PRICES 


Separable  Attachment  Plug.  List  No.  16410. 


Mesco  Stage  Connector.  List  No.  1641J. 


Mesco  Flush  Receptacle  Separable  Cap. 
List  No.  16413. 


Mesco  Current  Tap. 
List  No.  16414. 


Manhattan  Electrical  Supply  6o. 


NEW  YORK 

17  PARK  PLACE 
14  MURRAY  STREET 


CHICAGO 

188  FIFTH  AVENUE 


FACTORIES 

Jersey  City,  N.  J. 
Ravenna,  Ohio 
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When  you  order 


Check  P  &  S 

P  &  S  Sockets  are  lubricated  with  a  non-con- 
ductive  lubricant.  They  operate  smoothly  all  the 


time. 


^  P  &  S  Sockets  insure  you  against  friction  with  your 
pocketbook. 

Check  them  when  you  order. 


PASS  ®  SEYMOUR,  Inc. 

52  Boyd  Ave., 

Solvay,  N.  Y.,  U.  S.  A. 

Sales  Offices:  New  York,  Chicago,  San  Francisco. 


STRONfi,  SIMPLE  AND  SAFE  TIME  WASTED  IS  MONEY  LOST. 


THE 


Keou;li  Cord  Grip 
Socket  Handle 


is  an  absolute  neces¬ 
sity  where  high  class 
installation  is  requir¬ 
ed.  Impossible  for 
cord  to  pull  out. 
Takes  largest  size 
reinforced  cord  with 
^  inch  socket. 


Manufactured  by 

Keough  Electric  Co.  Boston,  Mass. 


f  7  /y  Sales  Agent 

Gilpin,  V.  C. 


-  "Tax 


Send  your  orden  to  ui  for  prompt 
•hlpmaot. 

We  make  only  one  grade  of  material 
THE  BEST. 

Our  BRASS  CAP  ATTACHMENT 
PLUG  has  •upcrlor  features  over  any 
on  the  market.  Send  for  Sample 
PRICE,  $.08. 

Write  us  for  our  Special  offer  on  Cub 
outs.  Receptacles,  Fuse  Plugs,  W.  P. 
Sockets,  etc.  We  are  certain  our  plan 
and  prices  will  Interest  you, 

GEN.  IHFG.  &  SUPPLY  CO.,  Trenton,  N.  J. 


THE  ELECTRICAL  WORLD 


IS  BY  FAR  THE  MOST  VALUABLE  ADVER- 
TISINC  MEDIUM  IN  THE  ELECTRICAL  FIELD 


BENJAMIN  WIRELESS  CLUSTERS 
AND  LIGHTING  SPECIALTIES 

Write  for  Catalogue 

BENJAMIN  ELECTRIC  MFC.  COMPANY 


NIW  YORK 


CHICAGO 


SAN  PRANOISCO 


D 


i 


Comparisons  Are  Odious 


Cq 


THE  HOLDFAST  LAMP  GUARD 


will  come  out  victorious  and  without  odium  it 
parative  tests  are  made  with  it  and  any  **fuard. 

HOW  TO  HAKE  A  GOOD  TEST 


PENDANT  SWITCH 


Send  for  sample*  of  all  lamp  “guards"  offered  for 
sale.  Get  some  burned  out  lamps.  Ric  up  a  drop 
cord  within  3  feet  of  a  solid  hard  walL  After  tm 
have  attached  the  “guard”  to  the  drop  light  aocorwng 
to  directions  of  the  manufacturer  take  held  of  the 
“^ard.”  draw  it  back  and  slam  it  against  the  wall 
with  force. 

This  test  will  prove  to  you  beyond  a  doubt  whi^ 
“guard”  is  a  rusH  to  your  lamps.  The  only  one  af 
the  many  offered  that  will  save  the  lamp  under  thsae 
severe  conditions,  and  therefore  under  all  condltiona, 
will  be 


(SARCO) 


The  only  one  with  tho 


THE  HOLDFAST  LAMP  GUARD 


—-Ji 


Your  decision  will  be  the  same  as  hundreds  of  eth- 
ers.  You  will  order  HOLD  FAST  LAMP  GUAKDS 


BECAUSE 

they  protect  the  lamp  and  filament  alwa 


They  are 


iney  protect  ine  lamp  ana  niameni  aiway^ 
easily  and  rigidly  attached  to  the  aocCet^l 


easily  and  ngidly  attached  to  the  socket.  By  breaksng 
the  thread  on  the  set  screw,  they  can  be  looccd  to  Bm 


ue  inreau  on  me  set  screw,  mev  can  oe  locxca  in  inn 
socket  securely  against  losa  They  do  not  have  to  be 
removed  to  Mt  at  or  replace  the  lamps.  The  down¬ 
ward  rays  of  light  are  not  obstructed.  They  are  re¬ 
commended  by  all  insurance  companies.  They  eliad- 
nate  the  possibility  of  fires  from  lamps.  You  can  use 


sm  m  A  ihmuTtTMt 

W.  N.  MATTHEWS  ft  BRO* 

m  R.  stcoMR  sntsi  sr.  iaw 


eOlL.'VBP. 


Purchasers 
are  Satisfied 


'•DUMffND  ■"  tECEfTACll 


when  dealers  and  contractors  supply 

“Diamond  It”  Switches 

Made  In  many  typea  but  of  only 
one  quality— the  best  always* 


aUARANTBBS 


THIS  MARK,^^  ^^aUARANT 

The  Hart  Mfg.  Co. 

HARTFORD,  CONN. 

York  Sontoa  Chicago  Toronto,  Ont.  Liados, 


ELEC1RIC 

AND 

COMBINATION 

FIXTURES 


Desk  Lamps  and  Portables 
are  the  Eye  Protectors  of 
this  advanced  aee. 


CASTINGS 

AND 

FITTINGS 


for  much  in  illumina¬ 
tion.  The  most  con¬ 
venient  fixtures  now 
on  the  market 
are 
the 

patent 


FARIES 


No.  Kiniman  D«flk  Lamp. 


adjustable 
fixtures  for 
wall,  desk, 
ceiling  and 
floor;  fixed 
and  portable. 

IVnU  for  catalog 

FAR  I  E  S 
MFC.  CO. 

Decatur,  Ill. 


No.  84  Ward  Doable-joint  Portable. 

Send  for  Booklet,  illuatratinc  other  stylea. 
alao  for  quotationa  to 

McLEOD,  WARD  &  CO.,  27  Thames  St,  New  York 


PORCELAIN  SIGN  RECEPTACLE 

FOB  MITAL  FACED  SIGNS. 

''  This 
tacle 

place  by  the 
metal  clamping 
Recep- 
tacle  may  be  re- 
moved  by  loos- 
mm  ing  the  screws  a 

few  turns.  No 
NO  ayo.  screw  lugs  to 

Sign  Receptacle  ,  «  ^  ^ 

For  Metal  Faced  Signa  break  OlT. 


Giving  a  vacuum  comparable'  with 
that  obtained  by  the '  Sprengel 
pump.  In  use  in  the  principal 
lamp  factories  in  the  U.  S.  A.  and 
Europe  for  lamp  exhausting  and 
flashing  purposes. 


QUEEN  COMPOUNDS 


COMPLETE  PLANTS  FOR  THE 

MANUFACTURE  AND  RENEWAL  OF  INCANDESCENT  UMPS 

(Experts  to  the  largest  companies  since  1891.) 

Ceotral  Station  lamp  testiim  made  practicable  ^  o«r 
Standard  Photometer.  Send  fcr  catalo^es. 

DWYER  MACHINE  CO.,  LYNN,  MASS. 


For  coloring  or  frosting  lamp  bulbs  are 
unequalled.  Make  dipped  lamps  good  as  the 
natural  colored  glass.  Brilliant  effects. 

BRUNNER  CHEMICAL  WORKS,  217  E.  Sd  St..  Cincinnati 


THB  TRADE  MARK  OF  SUPERIORITY 

Looll  for  the  Blue  Clast  on  the  Stem 

An  ABinranc*  for  fbt  RalinbU 

Jaeger  Miniature  Lamps 

nad«  at  kaewn  dMcrlyttM.  Par  evary  kMwn  snrpm. 

Jaefer  Miiiatare  Lamp  Mfg.  Co.  ”'”^nibw"6re  ott 


ROONEY  ELECTRIC  LAHP  CO. 

W155  Bast  23d  St.  N.  Y. 

Incandescent  Lamps 
Every  Type  &  Voltage 


'COLUMBI 


'RODOCTS, 


FOIL  THE 

JOBBER.  DEALER.  CONTRACTOR 

AND  CENTRAL  STATION  MAN 

1  here  is  good  business  and  increased  profits  in 
-  .  handling  our 

1  Ceiling  Fixtures 
Adjastable  J  Wall  Fixtures 
^■jH^  I  Portables 

For  incandescent  lighting 

For  Home,  Office  or  Factory  they 
^  meet  eveiy  practical  require- 

"  ment.  Our  illustration  shows  a 

-  popular  fixture  for  office  use. 


Cheap, 

Simple, 

Durable, 

Practical 


WALLWORK’S 


Patent  Universal  Electric 
Lamp  Bracket 

Made  of  iron  throughout,  enameled 
black,  fitted  with  universal  ball  and 
elbow  joints. 

Illustration  shows  our  No.  3;  it 
can  be  furnished  with  additional 
elbows.  Other  types,  too. 

See  our  booklet  and  get  prices. 

The  Wells  Light  Mfg.  Co. 

44-46  Washington  Street  ::  New  York 


The  most  sat¬ 
isfactory,  con¬ 
venient  and  dur¬ 
able  Adjustable 
Fixtures  and 
Portablesmade. 

Send  for  cat¬ 
alogs  and  price 
lists. 


G4IL-WEBB  MFC.  CO 

BUFFALO,  N.  Y.,  -  -  V.  S.  J 


Business  Methods 
in  Lighting  Plants 


MODERN 

LIGHTING 

FOR 

MODERN 

STORES 


increase  the  sale  of  current  by  in¬ 
creasing  the  demand.  You  can  stim¬ 
ulate  the  demand  among  possible  cus¬ 
tomers  of  yours  by  displaying  and 
offering  on  easy  payments,  electric 
portables,  newels,  electroliers,  etc. 
We  can  furnish  anything  in  such 
goods  and  have  a  well-tried  plan  to 
aid  ia  booming  the  sale  of  current. 
Our  catalog  26  and  the  plan  are  yours 
for  the  asking. 

The  Goodwin  &  Kintz  Co. 
Ste.  C.  WInsted.  Conn.,  U,  S.  A. 


The  FRINK  SYSTEM  OF  WINDOW  LIGHTINQ 
of  the  leedlnK 


has  the  epproval,  by  adoption, 
stores  In  all  lines. 

Full  Information  and  t  stimate  of  coet  upon  rC' 
quest. 


551  PCARLSTREET 
9  INEW  YORK 


I.  P.  FRINK 


M^ION  B0N=_C0. 

CkE  VEtAN  D,  OHIorUrSrA 


Northwestern 
Exclusive  Ag^ents 

OF 

COLONIAL  LAMPS 


Lar^e  Stock  Always 
on  Hand 

Immediate  Shipments 
Guaranteed 

Satisfactory  Lamps 
Always 

Rock-bottom  Prices 
Every  Time 


Fobes  Supply  Co 


SEATTLE, 

WASH. 


PORTLAND, 

OREGON 


« 


CUT  OFF  THE  EXTRA  EXPENSE 


YOU  DO  NOT  USE  MORE  COAL  THAN  YOU  NEED  TO  PRODUCE  A  SATIS¬ 
FACTORY  AMOUNT  or  HEAT,  NEITHER  DO  YOU  HAVE  YOUR  ENGINES 
AT  HIGH  PRESSURE  WHEN  YOU  ARE  NOT  USING  THE  POWER - 


WHY,  THEN.  DO  YOU  USE  50  WATT  LAMPS 
WHEN  SHELBY  45  WATT  LAMPS  WILL 
GIVE  EQUAL  ILLUMINATION? 


BESIDES,  IT  MAKES  A  DIFFERENCE  IN  YOUR  LIGHT  BILLS.  LET  US  SUGGEST  A  METHOD 

TO  SAVE  FROM  10  TO  30  PER  OENT.  in  the  cost  of  iuumination. 


THE  SHELBY  ELECTRIC  COMPANY 


CHICAGO 


BOSTON 


SAN  FRANCISCO 
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ELECTRICAL  WORLD. 


'La  Laciola— Brilliant  bj  nl^ht,  a  beauty  by  dayll^t' 


21  OF  THESE  SIGNS 


were  built  for  the  Block  Brothers  Tobacco 
Company. 

Note  how  the  letters  in  daylight — 

nearly  ten  times  the  lamps  and  nearly  ten  times 


Why?  Because  the  Reco  enables 

a  merchant  to  maintain  an  electric  sign  at  half  the  regular 
cost,  and  at  the  same  time  makes  the  sign  ten  times  more 
attractive.  ^ 

There  are  merchants  in  your  city  right  now  who  would 
be  interested  if  you  would  explain  to  them  the  .merits  of 
a  flashed  Electric  Sign. 

Write  to-day  for  our  new  illustrated  booklet.  It's  full 
of  Flasher  information. 

Reynolds  Electric  Flasher  Hfg.  Co. 

191-193  Fifth  Ayenue,  Chicago,  U.  S.  A. 

Largest  Flasher  Manufacturers  in  the  World. 


HENRY  C.  JACKSON  ELECTRIC  CO 

100-104  Third  St.,  PARKERSBURG,  W.  VA. 


Electric  Sig^ns  and 
Letters 

ter  ■pMl.lAMhr 
rtirfj  ter 

HIALLER 
MACHINE  CO. 

137  PULTON  STRBBT 
CmCACO 


Alternately  flaakea  two  acta  of 
lampa  on  eitber  A.  or  D.  current. 

MOTORLESS  and  NOISELESS 
A  perfect  flaaher  for  many 
purpoaea. 

Lilt  prill  $4.50  Uuil  llmiiti 

ADVERTISING  MIRR0R6RAPH  CO. 

laliaa  lia.  aal  Caacarl  It.  IIOOKLTI,  R.  T. 


PAY  AND  NIOHT  SION, 

fof 

Beauty,  Economy,  Durability 

day  &  NIGHT  SIGN  CO.,  Easton,  Pa 


Save  73%  of  the  current  ai  com¬ 
pared  with  other  electric  signs,  give 
■ofter,  more  agreeable  effects,  can  be  read  farther  and 
from  any  angle.  Write  for  details. 

A  A  W  Elsetrio  Sign  Co.  SValilVca’ItV  Clovoland 


Will  tell  your  story  best 

Write  for  bulletins  NOW 


THE  ELECTRIC  MOTOR  &  EQUIPMENT  CO 
Newark,  N.  J. 

Good  Electric  Signs,  Flashers,  Time  Switches,  Photometers  and 


Decorative  Emblems 


ELECTRICAL  WORLD. 
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THE  AMERICAN  THOMPSON  IMPROVED  INDICATOR 

With  the 

NEW  IMPROVED  DETENT  MOTION 

Yoo  cannot  g^ct  the  New  Improved  Detent  Motion  with  any  other  indicator^ 
for  it's  oors  alone.  It's  a  great  thing  in  HIGH  SPEED  TESTS,  and  is  partic¬ 
ularly  adapted  for  gas  engine  work  when  used  with  our  SPECIAL  GAS 
ENGINE  INDICATOR. 

The  only  thing  you  need  to  remember  is  to  write  in  your  order  AMERICAN 
Thompson  Improved  Indicator;  leave  off  the  w.ord  “American"  and  you  taka 
the  chance  of  getting  an  indicator  with  the  "American"  qualities  left  out. 

Take  equal  care  in  ordering  gauges,  valves  and  other  engineering  special¬ 
ties.  Our  name  is  a  GUARANTE^^  that  stands  for  something. 

Catalog  2-S  on  request. 

AMERICAN  STEAM  GAUGE  ft  VALVE  MFG.  CO. 

NEW  YORK  BOSTON.  MASS.  CHICAGO 


THERE’S  NOTHING  SO  GOOD  AS 

Tridt  Mirk  LAVITE  Pit.  su’d 


for  any  insulation.  Insulation 
rqual  to  glass.  Stands  any 
heat.  Always  the  same  and  j 

made  exactly  any  shape  or  | 
size.  Ask  for  book  of  prop-  I 
erties. 


D.  M.  STEWARD  MARUFACTURIN6  CO.,  Cbiitinoogi,  Tenn. 


LAVA  has  no  superior  in  withstanding  the  electric  arc.  It  is  only 
slowly  attacked  by  hydrochloric  acid  and  is  not  affected  at  all  by 
other  acids  or  by  alkali.  It  is  absolutely  free  from  metal  oxides 
or  other  impurities  which  would  impair  its  insulating  value.  It  is 
permanent  in  constitution  and,  being  a  natural  product,  is  not 
subject  to  variations  in  structure  or  composition.  It  neither  swells 
nor  shrinks  with  changes  in  atmosnheric  moisture,  and  its  co¬ 
efficient  of  expansion  with  temperature  being  negligibly  small,  it  it 
of  especial  value  in  instruments  requiring  a  Axed  relation  of  their 
parts  under  all  conditions. 

AMERICaN  LAVA  COMPANY.  Chaftanoogi,  Teni. 


i 

TACHOMETERS  OF  ABSOLUTE  ANO  PERMAHEMT  ACCURACY 

The  Niagara  Bi-fluid  Tachometera  have  none  of  the 
defects  of  the  old  style  instruments,  such  as  compli¬ 
cated  mechanisms,  springs,  magnets,  vibration  of  indi¬ 
cating  needle,  etc.,  and  are  adaptable  to  every  claae  of 
machinery.  Wide  range  of  speed  variationa;  vertical 
scales  graduated  to  meet  customer’s  special  require¬ 
ments.  Send  for  catalogue. 

HIASAM  TACHOIETER  AND  INSTRUIIEHT  COMPART 

NlBBara  FaUa,  N.  Y. 

1 

Wm.  A.  ■•■•Bbava 


Wnu  M.  SUckbrlda* 


Rosenbaum  ®  StocKbrid^e 

PATENT  ATTORNEYS 


40  Nassau  St. 


New  Torn  City 


SAMSON  SPOT  ARC  LAMP  CORD 

is  guaranteed  free  rom  imperfecliCrs  ^^braid 
or  finish  andlit  thoroughly  waterproofed. 

SAMSON  CORDACB^  WORKS.  Reaten.  Rfass. 


PL-ATIIMU  IVI 

Resistance  Wlrea  to  SpeciAcationa.  Protective  Fuaea 
for  Small  Currents.  Ignition  Fuses  for  Torpedo  and 
Mining  Operations.  Special  fonns  for  Wireless 
Telegraphy.  All  Forma  of  Electrical  Contracta. 

BAKER  AGO.,  INC.  408410  a.  J.  I.  R.  AVI.,  Newark,  I.  J. 
New  York  Office:  120  Liberty  St. 


ARMATURES  AND  FIELDS 

When  treated  with  our  Black  Baking  Insulating  Compound 
"ELECTSOLAC**  are  unaffected  by  Oil  or  Water,  conse¬ 
quently  they  remain  permanently  insulated.  Send  for  samples 

MACON-EVANS  VARNISH  COMPANY 


PlltsburSb.  Pb. 


ChlCBgO.  III. 


The  Best 


-  ASS  «Hr. AT  BRITAIN.^  ^  A 

()  WiililR  {)l [ 

The  Cheapest 


But  not 


■  B  i  I  i  Inventit-na  Devslopsd 

Models  ond 

Macbiocry. 

Experimental  Work 


£.  V.  BAILLARD, 


18  and  24  Frankfort  St 


New  York  City, 


ALPHABETICAL  INDEX  OF  ADVERTISERS 


Richter,  Eugene  L . 

Risdon-Alcott  Turbine  Co 
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Robb-Mumfora  Boiler  Co 
Robert  Instrument  Co . . . 
Robins  Conveying  Belt  Co 

Rockwood  Mfg.  Co . 
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Rosenbaum  &  Stockbridge 

Roth  Bros.  &  Co . 

Ryle  &  Co.,  Wm . 
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Keough  Electric  Co . 

Keystone  Elec’l  Inst.  Co . 
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Sangamo  Elec.  Co . 
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Smith  Co..  S.  Morgan . 
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Standard  Paint  Co . 
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Erie  Mfg.  &  Supply  Co . 
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Merritt  &  Co . . 
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Moore.  A.  F . 
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Brown  Hoisting  Mach’y  Co.  . 

Brownell  Co . 

Brunner  Chemical  Works.... 

Buckeye  Engine  Co . 

Burke  Electric  Co . 

Byllcsby  &  Co.,  JI.  M . 


Fairbanks  Morse  Co .  71 

I'aries  Mfg.  Co .  30 

Fibre  Conduit  Co .  18 

Fobes  Supply  Co .  32 

Foote,  Pierson  Co .  13 

For  Sale  Ads.. 62,  63.  64,  65,  66,  67 

Fort  Wayne  Electric  Works....  15 

Franklin  Portable  Crane  &  Hoist 

Co .  84 

Freeman  Electric  Co.,  E.  H..  30 

Frink,  I.  P .  31 


Gail- Webb  Mfg.  Co . 
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Cieneral  .Storage  Battery  Co 
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Goodwin  &  Kintz  Co . 

Gould  .Storage  Battery  Co. 
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National  Battery  Co . 

N^ional  Brake  Sr  Electric  Co. . 

Nmional  Carbon  Co . 

National  Conduit  &  Cable  Co.. 

National  India  Rubber  Co . 

National  Metal  Molding  Co... 

Natio'ial  Porcelain  Co . 

Ncall.  N.  T . 

New  England  Butt  Co . 

New  England  Motor  Co . 

New  Process  Rawhide  Co . 

Vew  York  &  Ohio  Co . 

New  York  Central . 

New  York  Elec.  Controller  Co. 
New  York  Insulated  Wire  Co. . 

New  York  Telephone  Co . 

Niagara  Tachometer  &  Inst.  Co. 
Northern  Electrical  Mfg.  Co... 


Thomas  &  Sons  Co.,  R.... 

Thomas.  W.  Owen . . 

Thompson.  Jr.,  Joseph  H.. 

Toerring  Co..  C.  J . 

Toomey.  Frank  _ . 

Triumph  Electric  Co . 

Trumbull  Electric  Mfg.  Co 


Ignited  Indurated  Fibre  Co 
United  Telepherage_  Dent. . 
I’niversal  Cable  Grip  Co.. 
Universal  Mfg.  Co . 


C.  &  C  Electric  Co . 

CaWwell  Co..  W.  E . 

Camp  Co.,  II.  B . 

Campbell  Electric  Co . 

Carlisle  &  Finch  Co . 

Carpenter  Tap  &  Die  Co.,  J.  M. 

(iary  .Spring  Works . '. _ 

Ca.se  Mfg.  Co . 

Central  Electric  Co . 

Central  Lalxiratory  &  Sup.  Co. 

Century  Electric  'Co . 

Chase-.Shawmut  Co . 

Chicago  Edison  Co . 

Chicago  Fuse  Wire  &  Mfg.  Co. 
Chicago  House  Wrecking  Co. . 
Chicago  Ins.  Wire  Sr  Mf-^.  Co. 

Chicago  Pneumatic  Tjol  Co _ _ 

Cincinnati  Tool  Co . 

Clark  Elec.  &  Mfg.  Co . 

Clark  Elec.  Meter  Co . 

Cleveland  Twist  Drill  Co . 

Cling  Surface  Co . 

Coal  &  Iron  Nat.  Bank . 

Colonial  Elec.  Co . 

Conover  Condenser  Co . 

Cook,  I'rank  B . 

Cope,  T.  T . 

Corson,  Wm.  R.  C . 

Cravath.  J.  R . 

Crescent  Elec.  Mfg.  Co . 

Crescent  Ins.  Wire  &■  Cable  Co. 

Crocker-Wheeler  Co . 

Croselmire  Sr  Ackor  Co'. . 

Cutler  Hammer  Clutch  Co.... 

Cutler  Hammer  Mfg.  Co . 

Cutter  Co.,  The . 1 


Haller  Machine  Co . 

Hamburger,  Felix  . 

Hanson  &  Van  Winkle  Co.... 
Harrisburg  Fdy.  &  Mach.  'Wlcs. 
Harrison  Safety  Boiler  Co.... 

Hart  Mfg.  Co . 

Hartford  Faience  Co . 

Hartman  Circuit  Breaker  Co. . 

Hazard  Mfg.  Co . 

Heck,  Louis  . 

Hemingray  Glass  Co . 

Hoffman,  George  W . 

Holyoke  .Machine  Co . 

Hooven-Owens-Rentschler  Co. . 

Hubbard’s  Sons,  Norman . 

Hubbell.  Harvey  . 

Humbird  Lumber  Co . 

Humphrey,  Henry  H . 

Hunt  Co.,  C.  W . 


\’an  Dorn  Elliott  Elec.  Co 
■Vulcan  Electric  Heating  Co. 
■Vulcanized  Fibre  Co . 


Okonite  Co.,  Ltd . 

Oneida  Community.  Ltd 
Ostrander  &  Co.,  W.  R, 


Wagner  Elec.  Mfg.  Co . 

Wagner,  Herbert  A . 

Want  .Ads . 

Ward  I..eonard  Elec.  Co . 

Warner  Arc  Lamp  Co . 

Waterbury  &  Co . 

Watson  Machine  Co . 

Watson-Stillman  Co . 

Wells  Light  Mfg.  Co . 

Wesco  Supply  Co . 

Western  Electric  Co . 

Westinghouse  Elec.  &  Mf 

Co . . . 

Westinghouse  Machine  Co... 

Wetherill  &  Co.,  Robt . 

White  &  Co.,  J.  G . 

Whitney  Elec’l  Inst.  Co . 

Wickes  Bros.  (New  Yorkj. 
Willard  Storage  Battery  Co. 

Williams,  E.  Q . 

Williams  Gauge  Co . . 

Wilmington  Fibre  Spec.  Co. 
Wire  &  Tele.  Co.  of  .America 

Wirt  Elec.  Co . 

Wood  &  Co..  R.  D . 

Woodward  Governor  Co . 

Worcester  Co..  C.  H . 

Worthington.  Henry  R . 


Paiste  Co..  H.  T . 

P.almer.  W.  K . 

Pass  Sr  Sevmour  Tnc . 

Peerless  Rubber  Mfg.  Co.... 

Pelton  Water  Wheel  Co . 

Pe»'ner,  Tr.,  David . 

Phillips  Ins.  Wire  Co . 

Phoenix  Glass  Co . 

Phosphor-Bronze  Smelting  Co 
Pierce,  Richardson  Si  Neiler. . 

Pignolet,  T^ouis  M . 

Platt  Iron  Works  Co . 

Power  Sr  Min.  Mach.  Co.... 

Providence  Fng’g  Works . 

Pulsometer  Eng’g  Co.,  Ltd.. 


Ilg  Elec.  Ventilating  Co . 

Imperial  Porcelain  Works.... 
Indiana  _Rub.  &  Ins.  Wire  Co. 
International  Acheson  Grap.  Co 
Iron  City  Engineering  Co... 


Jackson,  D.  C.  &  W.  B.. 
Jackson  Elec.  Co.,  H.  C. . . 
Ja^cr  Min.  Lamp  Mfg.  Co 

Teffrev  Mfg.  Co . 

J.  E.  M.  Shade  Holder  Co 

Jenkins  Bros . . 

Tenney  Elec.  Mfg.  Co . 

Johns-Manville  Co.,  H.  W. 
Jordan  Bros . 


Oueen  Sr  Co.,  Tnc.... 
Quimhy,  Inc.,  Wm.  E 


Reed,  Warren  B . 

Reisinger.  Hugo  . 

Revolute  Machine  Co . 

Revnolds  Elec.  Flasher  Mfg.  Co. 
Richmond  Electric  Co . 


Yale  &  Towne  Mfg.  Co 
Yearsley  Sr  Levene . 


Kellogg  Co.,  E.  H 
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AIR  COMPRESSORS. 
AllU-Chalmera  Co. 

National  Brake  &  Elec.  Co. 

Platt  Iron  Works  Co. 

ANCHORS.  GUY. 

Matthews  &  Bro..  W.  N. 

ANNUNCTATORS. 

Electric  Appliance  Co. 

Ostrander  ft  Co..  W.  R. 

Van  Dom-Elliott  Elec.  Co. 
Western  Electric  Co. 

ARMATURES. 

Heck,  Louis. 

AUTOMOBILE  PARTS. 

Dickinson  Mfg.  Co. 

Elwell-Parker  Electric  Co. 

BANKS. 

Coal  ft  Iron  Natl.  Bank. 

BATTERY  TARS. 

Dickinson  Mfg.  Co. 

BATTERIES,  PRIMARY. 

Eastern  Carbon  Works. 

Edison  Mfg.  Co. 

Electrical  Equipment  ft  Supply  Co. 

BATTERIES,  STORAGE. 

Electric  Storage  Battery  Co. 

General  Storage  Battery  Co. 

Gould  storage  Battery  Co. 

National  Battery  Co. 

Willard  Storage  Battery  Co. 

BELLS. 

Ostrander  ft  Co.,  W.  R. 

BELTING. 

Kobins  Conveying  Belt  Co. 

Shultz  Belting  Co. 

BELT  DRESSING. 

Cling  Surface  Mfg.  Co. 

BINDING  POSTS. 

National-Acme  Mfg.  Co. 

BLOWERS. 

Green  Fuel  Economizer  Co.  i 
Sturtevant  Co.,  B.  F. 

BLUE  PRINTING  MACHINES. 

P.  volute  Machine  Co. 

BOILER  CLEANERS. 

Libertv  Mfg.  Co, 

BOILER  FITTINGS. 

Lunkenheimer  Co. 

BOILERS. 

Bzbcock  &  Wilcox  Co. 

Morris  Co.,  I.  P.  f 
Platt  Iron  Works  _  Co. 
Robb-Mumford  Boiler  Co. 

Stirling  Consolidated  Boiler  Co. 
Wetherill  &  Co.,  Robt. 

BOLSTERS,  STEEL. 

American  Steel  Foundries. 

BOLTS. 

National-Acme  Mfg.  Co. 

BOOKS,  TECHNICAL. 

American  School  of  Correa. 

McGraw  Publishing  Co. 

BOOSTERS. 

C  ft  C  Elec.  Co, 

Crocker-Wheeler  Co. 

National  Brake  &  Electric  Co. 
Western  Electric  Co. 

BOXES,  JUNCTION. 

Bossert  Electric  Construction  Co. 

D.  &  W.  Fuse  Co. 

BOXES,  OUTLET, 

Bossert  Electric  Construction  Co. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Gas  &  Elec.  Dev.  Co. 

BRUSHES,  DYNAMO. 

Eastern  Carbon  Works. 

National  Carbon  Co. 

Wirt  Electric  Co. 

BUSHINGS. 

Bossert  Electric  Construction  Co. 
Dickinson  Mfg.  Co. 

CABLE  GRIPS. 

Universal  Cable  Grip  Co. 

CABLE  ROLLERS  or  TROLLEYS 
Matthews  ft  Bro.,  W.  N. 

CABLING  MACHINERY. 

Alton  Machine  Co. 

New  England  Butt  Co. 


CAR  HEATERS,  ELECTRIC 
Simplex  Electric  Heating  Co. 

Roth  Bros,  ft  Co. 

Sprague  Electric  Co. 

Station  Equipment  Co. 

CARBON. 

International  Acheson  Grap.  Co. 
Eastern  Carbon  Works. 

National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

Alton  Machine  Co. 

American  Steel  F’dries. 
Lunkenheimer  Co. 

Morris  Co.,  I.  P. 

New  England  Butt  Co. 

CHAIN  BLOCKS. 

Yale  ft  Towne  Mfg.  Co. 

CHA'INS,  ARC  LAMP. 

Oneida  Community,  Ltd. 

CHAINS,  DRIVING. 

Link-Belt  Co. 

Morse  Chain  Co. 

CIRCUIT  BREAKERS. 
Cutler-Hammer  Mfg.  Co. 

Cutter  EUec’l  ft  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
Hartman  Circuit  Breaker  Co. 

La  Roche  Co.,  F.  A. 

Sundh  Electric  Co. 

Switchboard  Equipment  Co. 

Ward  Leonard  Electric  Co. 

CLAMPS.  (Cable  Supporting). 
Matthews  &  Bro.,  W.  N. 

CLAMPS,  GROUND. 

Gillette,  Vibber  ft  Co. 

CHEATS. 

Blake  Signal  ft  Mfg.  Co. 

Imperial  Porcelain  Works. 

Pass  &  Seymour,  Inc. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Kl:in  &  Son,  Mathias. 

CLUSTERS. 

Benjamin  Electric.  Mfg.  Co. 
Hubbell,  Harvey. 

COILS,  INDUCTION. 

Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 

COILS,  SPARK. 

Splitdorf.  C.  F. 

COMMUTATOR,  TRUING. 

Jordan  Bros. 

COMPOUNDS,  BOILER. 

Dearborn  Drug  ft  Chemical  Co. 

COMPOUNDS.  COMMUTATOR. 
Allen  Co.,  L.  B. 

McLennan  Co.,  K. 

Van  Dorn-Elliott  Elec.  Co. 

COMPOUNDS.  LAMP  COLOR¬ 
ING. 

Brunner  Chemical  Works. 

COMPOUNDS.  SOLDERING. 
/\.lcn  Co..  L.  B. 

Brunner  Chemical  Works. 

CONDENSERS. 

Alberger  Condenser  Co. 

AlHs  Chalmers  Co. 

Conover  Condenser  Co. 

Platt  Iron  Works  Co. 

Watson  Machine  Co. 

Worthington,  Henry  R. 

CONDUITS. 

American  Circular  Loom  Co. 
American  Conduit  Mfg.  Co. 
American  Conduit  Co. 

Camp  Co.,  H.  B. 

Fibre  Conduit  Co. 

(Jest,  G.  M. 

National  Conduit  &  Cable  Co. 
Osburn  Flexible  Conduit  Co. 

Sprague  Electric  Co. 

CONDUIT  RODS. 

Cope,  T.’J. 

CONNECTORS  AND  TERMIN¬ 
ALS. 

Cook,  Frank  B. 

CONTROLLERS. 

Case  Mfg.  Co. 

Crocker- Wheeler  Mfg.  Co. 


Cutler-Hammer  Mfg.  Co. 

N.  Y.  Elec.  Controller  Co. 
Schureman  Co.,  J.  L. 

Sundh  Electric  Co. 

Universal  Mfg.  Co. 

Ward  Leonard  Electric  Co. 

Wirt  Electric  Co. 

CONVEYING  APPARATUS. 
Dodge  Coal  Storage  Co. 

United  Telpherage  Dept. 

CONVEYING  MACHINERY. 

(Coal,  Ashes,  etc.) 

Brown  Hoisting  Machinery  Co. 
Case  Mfg.  Co. 

Hunt  Co..  C.  W. 

Jeffrey  Mfg.  Co. 

Link- Belt  Co. 

Mead-Morrison  Mfg.  Co. 

Morse  Chain  Co. 

Robins  Conveying  Belt  Co. 

COOLING  TOWERS. 

Alberger  Condenser  Co. 

Watson  Machine  Co. 

CORD  ADJUSTERS. 

Gilpin,  V.  C. 

Keough  Elec.  Co. 

CORD,  ARC  LAMP. 

Samson  Cordage  Works. 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfg.  Co. 

CORD.  TROLLEY. 

Samson  Cordage  Works. 

COUPLINGS,  MAGNETIC. 
Cutler-Hammer  Clutch  Co. 

CRANE  MOTORS. 

Western  Electric  Co. 

CRANES. 

Franklin  Portable  Crane  ft  Hoist  Co. 

CRANES,  TRAVELING. 

Case  Mfg.  Co. 

Maris  Bros. 

Mead-Morrison  Mf^  Co. 

Robins  Conveying  Belt  Co. 

Yale  ft  iowne  Mfg.  Co. 

CROSS  ARMS. 

Locke  Insulator  Mfg.  Co. 

Southern  Exchange  Co. 

CUTOUTS. 

Fort  Wavne  Electric  Works. 

General  Mfg.  ft  Supply  Co. 

DESIGNERS. 

«..entral  Laboratory  ft  Supply  Co. 
DRILLS. 

Chicago  Pneumatic  Tool  Co. 
Cleveland  Twist  Drill  Co. 

DRILLS,  PORTABLE. 

Stow  Mfg.  Co. 

DRILLS,  ROCK. 

Barnes  Co.,  W.  F.  &  Jno. 

Jeffrey  Mfg.  Co. 

DRYING  MACHINERY. 

Alton  Machine  Co. 

Devine  Co.,  T.  P. 

Sturtevant  Co.,  B.  F. 

DYNAMOS,  ELECTROPLATING. 
Hanson  &  Van  Winkle  Co. 

DYNAMOS,  MOTORS. 
Allis-Chalmers  Co. 

American  Engine  Co. 

Burke  Electric  Co. 

C  &  C  Electric  Co. 

Central  Laboratory  &  Supply  Co. 
Century  Electric  Co. 

Crocker- Wheeler  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  ft  Motor  Works. 
Efbridge  Elec’l.  Mfg.  Co. 
Electro-Dynamic  Co. 

Emerson  Electric  M^.  Co. 
Fairbanks,  Morse  ft  C^. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Gregory  Electric  Co. 

Hanson  ft  Van  Winkle  Co. 
enney  Electric  Mfg.  Co. 
effrey  Mfg.  Co. 
ordan  Bros. 

La  Roche  Co.,  F.  A. 


Lincoln  Electric  Co. 

Mechanical  Appliance  Co. 

National  Brake  ft  Elec.  Co. 

New  England  Motor  Co. 

Northern  Electrical  Mfg.  Co. 
Richstivnd  Electric  Co. 

Robbins  ft  Myers  Co. 

Stow  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Thompson,  Jr.,  Jos.  H. 

Triumph  Elec.  Co. 

Wagner  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 
Williams,  E.  Q. 

ECONOMIZERS,  FUEL. 

Green  Fuel  Economiser  Co. 
Sturtevant  Co.,  B.  F. 

ELECTROM  AGN  ETS. 

Acme  Wire  Co. 

Schureman,  J.  L.,  Co. 

Snlitdorf,  C.  F. 

ELEVATORS. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Marine  Engine  ft  Machine  Co. 

ENG’G  SPECIALTIES. 
Lunkenheimer  Co. 

ENGINEERS,  CONSULTING. 
Archer,  G.  F. 

Baker  ft  Co  ,  W.  E. 

Barstow.  W.  S. 

Bates,  Putnam  A. 

Beadle  ft  Maxwell. 

Byllesby  ft  Co.,  H.  M. 

Corson,  Wm.  R.  C. 

Cravath.  J.  R. 

Dodge  ft  Day. 

Tackson.  D.  C.  ft  Wm.  B. 

Lansingh,  Van  Rensselaer. 

McMeen  ft  Miller. 

Mershon.  Ralph  D. 

Neall,  N.  J. 

Palmer,  W.  K. 

Pierce,  Richardson  ft  Neiler. 
Sargent  &  Lundy. 

Sheaff  &  Jaastaa. 

Thomas,  W.  Owen. 

Wagner,  Herbert  A, 

ENGINEERS,  CONTRACTING. 
American  Bridge  Co. 

Arnold  Co. 

Cope,  T.  J. 

Doble  Co..  Abner. 

Electrical  Equipment  ft  Supply  Co. 
Gest,  G.  M. 

Iron  City  Engineering  Co. 

Kohler  Bros.  i 

Ley  &  Co.,  Fred  T. 

Pepper,  Jr.,  David. 

Reed,  Warren  D. 

Sanderson  &  Porter. 

Schott,  W.  H. 

Spiro  Company. 

Station  Equipment  Ce. 
Stevens-Hewitt  Eng’g  Co. 

Stone  &  Webster  Eng'g  Corp. 

White  &  Co.,  J.  G. 

ENGINES.  GAS  ft  GASOLINE. 
Allis-Chalmers  Ca 
Buckeye  Engine  Ce. 

Carlisle  &  iMnch  Co. 

De  La  Vergne  Machine  Co. 

Marine  Engine  &  Machine  Co. 
Power  ft  Mining  Machinery  Co. 
Westinghouse  Machine  Co. 

Wood  ft  Co.,  R.  D. 

ENGINES.  OIL. 

American  Diesel  Engine  Co. 

De  La  Vergne  Machine  Co. 

Marine  Engine  ft  Machine  Co. 

ENGINES,  STEAM. 

Allis-Chalmers  Co. 

American  Engine  Co. 

Bill  ft  Wood  Co. 

Ball  Engine  Co. 

Brownell  Co. 

Buckeye  Enmne  Co. 

Erie  Mfg.  &  Supply  Co. 

Frick  Co. 

Fuller  Co. 

Harrisburg  Foundry  ft  Mach.  Wks. 
Hooven,  Owens,  Rentschler  Co. 
Marine  Engine  ft  Mach.  Co. 
McIntosh,  Seymour  ft  Co. 

Morris  .Company.  I.  P. 

Providence  Eng’g  Works. 

Station  Equipment  Co. 

Sturtevant  Co.,  B.  F. 

Westinghouse  Machine  Co. 

Wethenll  ft  Co.,  Robt. 

EXHAUST  HEADS. 

Sturtevant  Co.,  B.  F. 

EXPANSION  JOINTS. 

Alberger  Condenser  Co. 


ft 
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EXPERIMENTAL  APPARATUS. 
BailUrd.  E.  V. 

Central  Laboratory  &  Supply  Co. 
FANS  AND  MOTORS. 

American  Elec.  Supply  Co. 

Century  Electric  Co. 

Diehl  Mfir.  Co. 

Eck  Dynamo  &  Motor  Worka. 
Electric  Motor  ft  Eouipment  Co. 
Electric  ^uipment  ft  Supply  Co. 
Emeraon  Electric  Mfc.  Co. 
hort  Wayne  Electric  tVorka. 

General  Electric  Co. 

Ilf  Elec.  VentilatiM  Co. 

Robbins  ft  Myers  Co. 

Sprague  Electric  Co. 

Vyesco  Simply  Co. 

Western  Electric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 

FANS.  EXHAUST  AND  VEN¬ 
TILATING. 

Century  Electric  Co. 

Cromer- Wheeler  Co. 

Uiehl  Mfg.  Co. 

Emerson  Elec.  Mfg.  Co. 

Fuller  Co. 

Green  ruel  Economizer  Co. 

Ilg  Elec.  Ventilating  Co. 

H^chanical  Appliance  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

FIBRE  (See  Insulating  Material, 
Fibre.) 

FIELD  COIL  CUSHIONS. 
Massachusetts  Chemical  Co. 

FIXTURES,  GAS  AND  ELEC¬ 
TRIC. 

benjamin  Elec.  Mfg.  Co. 

Fanes  Mfg.  Co. 

Gail-Webb  Mfg.  Co. 

(joodwin  ft  Kintz. 

Wells  Light  Mfg.  Co. 

FLASHERS. 

Advertising  Mirrograph  Co. 
Camobell  Electric  Co. 

Electric  Motor  ft  Equipment  Co. 
Haller  Machine  Co. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

FLEXIBLE  SHAFtS. 
atow  Mfg.  Co. 

FORGES. 

Sturtevant  Co.,  B.  F. 

FRICTION  TAPE  AND  CLOTHS. 
Massachusetts  Chemical  Co. 

FUSES. 

Chase-Shawmut  Co. 

Chicago  Fuse  Wire  ft  Mfg.  Co. 

D.  ft  W.  Fuse. 

Johns-Manville  Co.,  H.  W. 

'gains,  STEEU 

Steel  Gain  Mfg.  Co. 

GAUGES,  RECORDING. 

American  Steam  Gauge  ft  Valve 
Mfg.  Co. 

Bristol  Co..  The. 

GAUGES.  STEAM. 

American  Steam  Gauge  ft  Valve 
Mfg.  Co. 

Williams  Gauge  Co. 

GAS  ENGINE  SPECIALTIES. 
Lunkenheimer  Co. 

GAS  LIGHTING  APPARATUS. 
Ostrander  ft  Co.,  W.  R. 

Splitdorf,  C.  F. 

GEARS. 

New  Process  Rawhide  Co. 

GLASS. 

Phoenix  Glau  Co. 

GLOBES.  SHADES.  ETC. 

Phoenix  Glass  Co. 

GRAPHITE. 

International  Acheson  Grap.  Co. 
Dixon  Cruc.  Co.,  Jos. 

GUARDS,  INC  LAMPS. 
&il-Webb  Mfg.  Co. 

Hubt^ll,  Harvey. 

Matthews  ft  Bro.,  W.  N. 

HANGER  BOARDS. 

Fort  Wayne  Electric  Works. 

HANGERS.  CABLE. 

Chsse-Shawmut  Co. 

Standard  Underground  Cable  Co. 

HEATERS.  FEEDWATER. 
Alberger  Condenser  Co. 

Erie  Mfg.  ft  Supply  Co. 

Harrison  Safety  Boiler  Works. 

Plstt  Iron  Works  Co. 

Stewart  Heater  Co. 

HEATING  DEVICES.  ELECTRIC 
American  Elec’l  Heater  Co. 

■arr  Elec.  Mfg.  Co..  W.  J. 
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Johns-Manville  Co.,  H.  W. 

Simplex  Electric  Heating  Co. 
Vulcan  Elec.  Heating  Co. 

HEATING.  EXHAUST  STEAM. 
American  District  Steam  Co. 
Diamond  State  Fibre  Co. 

Mica  Insulator  Co. 


HOISTS. 

Franklin  Portable  Crane  ft  Hoist  Co. 


HOISTS,  ELECTRIC  AND 
STEAM. 

Allis-Chalmers  Co. 

Brown  Hoisting  Machinery  Co. 
Case  M^.  Co. 

Dodge  C^l  Storage  Co. 

Jeffrey  Mfg.  Co. 

Maris  Bros. 

Mead-Morrison  Mfg.  Co. 

Robins  Conveying  Belt  Co. 
Sprague  Electric  Co. 

United  Telpherage  Department. 

Yale  ft  Towne  Mfg.  Co. 

HYDRAULIC  MACHINERY. 
Pelton  Water  Wheel  Co. 

Platt  Iron  Works  Co. 

IGNITERS.  GAS  ENGINE. 

Carlisle  &  Finch  Co. 

IMPREGNATING  APPARATUS. 
Devine  Co.,  J.  P. 

Hubbard’s  Sons,  Norman. 

INDICATORS. 

American  Steam  Gauge  ft  Valve 
Mfg.  Co. 


INDICATORS,  SPEED. 

Niagara  Tachometer  ft  Inst  Co. 

INSTRUMENT^.  ELECTRICAL. 
American  Instrument  Co. 

Atwater  Kent  Mfg. 

Baillard,  E.  V. 

Biddle,  James  G. 

Bristol  Co. 

Clark  Electric  Meter  Co. 

Cutter  Elec,  ft  Mfg.  Co. 

Dongan  Instrument  Co. 

Duncan  Elec.  Mfg.  Co. 

Eldredge  Elec.  Mfg.  Co. 
Foote-Picrson  ft  Co. 

Fort  Wavne  Electric  Works. 
General  Electric  Co. 

Keystone  Elec.  Instrument  Co. 
Leeds  ft  Northrup. 

Machado  ft  Roller. 

Pignolet.  Louis  M. 

gueen  ft  Co. 

obert  Instrument  Co. 

Sangamo  Electric  Co. 

Schaeffer  ft  Budenberg. 

Simplex  Co. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Whitney  Elec’l  Instr.  C^. 


INSULATING  CEMENT. 
Massachusetts  Chemical  Co. 


INSULATING  MACHINERY. 
Aiton  Machine  Co. 

-Vmerioan  Ins.  Mach’y  Co. 

New  England  Butt  Co. 

INSULATING  MATERIAL, 

china  and  porcelain. 

Hartford  Faieqce  Co. 

Imperial  Porcelain  Works. 

Locke  Insulator  Mfg.  Co. 

National  Porcelain  Co. 

Pass  &  Seymour,  Inc. 

Thomas  &  Sons  Co.,  R. 

INSULATING  MATERIAL  COM- 
POUNDS.  PAINTS  AND  VAR¬ 
NISHES. 

Macon- Evans  Varnish  Co. 
Massachusetts  Chemical  Co. 
Standard  Paint  Co. 

Sterling  Varnish  Co. 

INSULATING  MATERIAL  COM¬ 
POSITION,  CLOTH  AND  PA- 
PisRa 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 

iohns-Manville  Co.,  H.  W. 

Item  Insulator  Co. 

Munsell  ft  Co.,  Eugene. 

INSUIATING  MATERIAL,  FI¬ 
BRE. 

Diamond  State  Fibre  Co. 

United  Indurated  Fibre  Spec.  Co. 
Vulcanized  Fibre  Co. 


INSULATING  MATERIAL.  STA¬ 
PLES. 

Blake  F  gnal  ft  Mfg.  Co. 


INSULATING  MATERIAL, 
TAPE. 

American  Electrical  Worka. 
Massachusetts  Chemical  Co. 
Schott,  W.  H. 

Morgan  &  Wright. 

New  York  Insulated  Wire  Co. 
Okonite  Co..  Ltd. 

S*.andard  Underground  Cable  Co. 


INSULATORS.  CHINA.  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Imperial  Porcelain  Worka. 

Kns-Manville  Co.,  H.  W. 

ke  Insulator  Mfg.  Co. 

Sears,  Henry  D. 

Thomas  ft  Sons  Co.,  R. 


INSULATORS.  GLASS. 
Heminfmay  Glass  Co. 

Locke  Insulator  Mfg.  Co.  i 
Sears,  Henry  D. 


JACKS. 

Watson-Stillman  Co. 


JOINTS  EXPANSION  AND 
SWIVEL 
Lunkenheimer  Cc. 
LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 


LAMPS.  ARC. 

Adama-Bagnall  Elec.  Co. 
American  Are  Lamp  Co. 
Andersen  Mfg.  Co..  A.  ft  J.  M. 
Beck  Flaming  Lamp  Co. 

Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 
Hamburger,  Felix. 

Marqu<  tte  Elec.  Mfg.  Co. 
Stanley-G.  I.  Electric  Mfg.  Co. 
Toerrin*  Co.,  C.  J. 

Warner  Arc  Lamp  Co. 

Western  Electric 
Westinghouse  Elec,  ft  Mfg.  Co. 

LAMPS,  INCANDESCENT. 
Colonial  Electric  Co. 

Dwyer  Machine  Co. 

Edison  Dec.  &  Min.  Lamp  Co. 
Fobes  Supply  Co. 

General  Electric  Co. 

New  York  ft  Ohio  Co. 

Rooney  Elec.  Lamp  Co. 

Shelbv  Electric  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


LAMPS,  MINIATURE. 

Edison  Dec.  &  Min.  Lamp  Co. 
Jaeger  Miniature  Lamp  Co. 

LAVA.  (See  Insulating  Material, 
Lava.) 


LIGHTNING  ARRESTERS. 

D.  &  W.  Fuse  Co. 

Electric  Service  Supplies  Co. 
Lord  Electric  Co. 

Stanley-G.  I.  Electric  Mfg,  Co. 
Westinghouse  Elec.  Mfg.  Co. 

LOCKERS. 

Merritt  &  Co. 

LOCOMOTIVES,  MINING. 
Jeffrey  Mfg.  Co. 

LUBRICANTS. 

Dixon  Cruc.  Co.,  Jos. 

MACHINE  TOOLS,  ETC 
Watson-otillman  Co. 

MAGNETS. 

Leslie  &  Co.,  A.  C. 

MAGNETS,  STEEL. 

Leslie  &  Co.,  A.  C. 

MAGNET  WIRE. 

Acme  Wire  Co. 

Griffin,  Frank  B. 

MARINE  ELEC.  EQUIPMENT. 
Electro  Dynamic  Co. 


INSULATING  MATERIAL 
LAVA. 

American  Lava  Co. 

Kruesi,  P.  J. 

Steward  Mfg.  Co.,  D.  M. 

INSULATING  MATERIAL  MI¬ 
CA. 

Johns- Manville  Co.,  H.  W. 
fica  Insulator  Co. 

Munsell  ft  Co.,  Eugene. 


MECHANICAL  DRAFT. 
Sturtevant  Co.,  B.  F. 
MEDICAL  APPARATUS. 
Pignole',  Louis  M. 
Splitdorf,  C.  F. 

METALS. 

American  Platinum  Works. 
Baker  Sc  Co.,  Ine. 
Croselmire  ft  Ackor. 


INSULATING  MATERIAL.  SILK. 
Ryle  &  Co.,  Wm. 


METAL  POLISH. 
Hoffman,  George  W, 


METER  REPAIRING. 

Clark  Elec.  Meter  Co. 

MICA.  (See  Insulating  Material.) 
MINING  MACHINERY. 
Allis-Chalmers  Co. 

General  Electric  Co. 

V  \1  ff'.  Co. 

Power  &  Mining  Machinery  Co. 
MODEL  MAKERS. 

Baillaru,  E.  V. 

Central  Laboratory  Supply  Co. 
NIPPERS  AND  PLIERS. 
Cincinnati  Tool  Co. 

NOVELTIES,  ELECTRIC. 

Carlisle  &  Finch  Co. 

Cornwell  Co.,  R.  M. 

NUTS. 

National- Acme  Mfg.  Co. 

OIL,  CYLINDER. 

Kellogg  ft  Co.,  E.  H. 

OILING  DEVICES  AND  SYS¬ 
TEMS. 

Lunkenheimer  Co. 

PACKING. 

Jenkins  Bros. 

Johns- Mansville  Co.,  H.  W. 

Peerless  Rubber  Mfg.  Co. 

PATENT  ATTORNEYS, 
iiosenbaum  ft  Stockbridge. 
PHOTOMETERS. 

Dwyer  Machine  Co. 

Electric  Motor  ft  Equipment  Co. 
Foote-Pierson  ft  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PINIONS,  RAWHIDE. 

New  Process  Rawhide  Co. 

PINS,  STEEL. 

Locke  Insulator  Mfg.  Co. 

PIPE  CAPS. 

Gillette,  Vibber  &  Co. 

PLATINUM. 

American  Platinum  Works. 

Bdcer  ft  Co.,  Inc. 

Croselmire  ft  Ackor. 

PLUGS. 

Dickinson  Mfg.  Co. 

Freeman  Elec.  Co.,  E.  H. 

General  Mfg,  &  Supply  Co. 

Paiste  Co.,  H.  T. 

PLUGS,  ATTACHMENT. 

Hubbell,  Harvey. 

POINTS.  BLACK  DIAMOND, 
Dickinson,  Thos.  L 
POLES,  ARC  LAMP. 

Mott  Iron  Works,  J.  L. 

POLES,  BRACKETS,  PINS,  ETC. 
Uumoird  Lumber  Co. 

Kellogg  Sw*  chboard  ft  Supply  Co. 
Sand  Point  Cedar  Co. 

Southern  Exchange  Co. 

Worcester  Co.,  C.  H. 

PORCELAIN.  (See  InsuUtina  Ma¬ 
terial,  China  and  Porcelain.) 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

Case  Mfg.  (^. 

Jeffrey  Mfg.  Co. 
i.ink-Belt  Engineering  Co. 
Mead-Morrison  Mfg.  Co. 

Robins  Conveying  BeU  Co. 

PRESSES,  DIES  AND  SPECIAL 
MACHINERY. 

Watson-Stillman  Co. 

PULLEYS. 

Rockwood  Mfg.  Co. 

PUMPS,  ELECTRIC. 
Allis-Chalmers  Co. 

Commercial  Electric  Co. 

Conover  Condenser  Co. 

De  Laval  Steam  Turbine  Co. 
Emerson  Elec.  Mfg.  Co. 

Platt  Iron  Works  Co. 

Quimby.  Wm.  E. 

Watson  Machine  Co. 

Worthington.  H.  R. 

PUMPS.  STEAM. 

D-!  Laval  Steam  Turbine. 

Deming  Co. 

Morris  omoany.  I.  P. 

Platt  Iron  Works  Co. 
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PUMP6,  VACUUM. 

Alberger  Condenier  Co. 
Hubbard  •  Sons.  Norman. 

Platt  Iron  Works  Co. 
Pulsometer  Eng’g  Co.,  Ltd. 

PURIFIERS,  FEED  WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Sarco  Company. 

Dunbar  Bros. 


RAIL  BONDS. 
Chase-Shawmut  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A. 

RAILWAYS. 

New  York  Central. 

RAILWAYS,  MINIATURE. 
Carlisle  &  Finch  Co. 


RECEPTACLES. 

Benjamin  Electric  Mfg.  Co. 
Fr  eman  Elec.  Co.,  E.  H. 
Paiste  Co.,  H.  T. 


REDUCING  WHEELS. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

Phoenix  Glass  Co. 

Sarco  Co. 


REPAIRING. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Van  Dom-Elliott  Elec.  Co. 
Heck,  ix>uis.  . 

Ward  i^onard  Electric  Co. 


RESISTANCE  UNITS. 
Cutler-i'ammer_  Mfg.  Co. 
Simplex  Electric  Heating  Co. 

RHEOSTATS. 

Automatic  Electric  Co. 
Cutler-Hammer  Mfg.  Co. 
Schureman  &  Co.,  J-  L. 
Sundh  Qectric  Co. 

Ward  Leonard  Electric  Co. 
Wirt  i-  xtria  Co. 


ROSETTES. 

General  Mfg.  &  Supply  Co. 
Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

RUBBER  MACHINERY. 
Alton  Machi..e  Co. 

SCHOOLS  AND  COLLEGES. 
American  School  of  Corres. 


SCREWS. 

National- Acme  Mfg.  Co. 

SEARC  ILIGHTS. 

Carlisle  &  Finch  Co. 

SECOND-HAND  APPARATUS. 
Bender,  George. 

Chicago  House  Wrecking  Co. 
iJustin  Co.,  Chas.  E. 

Gaa  &  Electric  Development  Co. 
Grevor®  Electric  Co. 

Li-der,  H.  J. 

Richter,  Eup;ene. 

Station  Equipment  Co. 

Thompson,  Jr.,  Joseph  H. 
Toomey,  Frank. 

Yearslev  ft  Levene. 

SEPARATORS.  OIL  ft  STEAM. 
Harrison  Safety  Boiler  Worka. 

SHADES. 

Hubbell.  Harvey. 

J.  E.  'T  Shade  Holder  Co. 

SHADE  HOLDERS. 

Hubbell.  Harvev. 

J.  E.  M.  Shade  Holder  Co. 

SiGNS.  ELECTRIC. 

A.  ft  W.  Sign  Co. 

Day  ft  Nisht  Sign  Co. 

Electric  Motor  ft  Equipment  Co. 
Ia  Her  Machine  Co. 

tackaon  Elec.  Co.,  H.  C. 
leynolds  Elec.  Flasher  Mfg.  Co. 

SIGN  LETTERS. 

Day  ft  Night  Sign  Co. 

Electria  Motor  ft  Equipment  Co. 
Haller  Machine  Co. 

Jackson  Elec.  Co..  H.  C 
Matthews  ft  Bro..  W.  N. 


CLASSIFIED  INDEX — Continued*. 


SLEEVING,  BRAIDED. 

Belden  Mfg.  Co. 

SOCKET  KEYS. 

Dickinson  Mfg.  Co. 

SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

Crescent  Elec.  Mfg.  Co. 

Freeman  Elec.  Co^  E.  H. 

General  Electric  Co. 

General  Mfg.  &  Supply  Co. 
Hubbell.  Harvey. 

Paiste  Co.,  H.  T. 

Pass  ft  Seymour. 

SOLDER. 

Belden  Mfg.  Co. 

SOLDERING  FLUX. 

Allen  Co.,  L.  B. 

SOLDERING  IRONS. 

Simplex  Electric  Heating  Co. 
Vulcan  Elec.  Heating  Co. 

SOLENOIDS. 

Cutler-Hammer  Mf^  Co. 

Schureman,  J.  L.,  Co. 

SPEED  INDICATORS. 

Sebaeffer  ft  Budenberg. 

SPLICING  COMPOUNDS. 
Massachusetts  Chemical  Co. 

SPRINGS. 

Barnes  Co.,  Wallace. 

Cary  Spring  Works. 

STAPLES.  (See  Insulating  Mate¬ 
rial,  Staples.) 

STEAM  TRAPS. 

Sturtevant  Co..  B.  F. 

STEEL. 

American  Bridge  Co. 

Leslie  &  Co.,  A.  C. 

SUPPLIES,  ELECTRICAL  RAIL¬ 
WAY. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 

Johns-Manville  Co.,  H.  W. 

Sarco  Company. 

Standaru  Electrical  Works. 
Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES.  GENERAL  ELEC¬ 
TRICAL. 

Central  .Electric  Co. 

Electric  Service  Supplies  Co. 
(General  Electric  Co. 

General  Mfg.  ft  Supply  Co. 
Manhattan  Elec’l  Supply  Co. 
Ostrander  ft  Co.,  W.  R. 

Sarco  Company. 

Stuart-Howland  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES,  TELEPHONE. 
American  E.ec.  Telephone  Co. 
Kellogg  Switchboard  ft  Supply  Co. 
v^estern  Electric  Co. 

SWITCHBOARDS. 

Allis-Chalmers  Co. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Bossert  Elec.  Constr.  Co. 

Electric  Equipment  ft  Supply  Co, 
Kellogg  Switchboard  &  Supply  Co. 
Krantz  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 


(Tbase-Shawmut  Co. 

Cutter  Electrical  ft  Mfg.  Co. 
Electrical  Equipment  ft  Supply  Co. 
Trumbull  Elec.  Mfg.  Co. 

SWITCHES,  OIL. 

Hartman  Circuit  Breaker  Co. 

SWITCHES,  SNAP. 

Bissell  Co.,  F. 

General  Electric  Co. 

Hart  Mfg.  Co. 

Sarco  Coi^any. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES,  PENDANT. 

American  Elec,  ft  Novelty  Co. 

Sarro  f'ciupany. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Co. 

Crescent  ElecT  Mfg.  Co. 

Krantz  M^.  Co. 

Trumbull  Elec.  Mfg.  Co. 

TACHOMETERS. 

Niagara  Tachometer  &  Inst.  Co. 
Schaeffer  ft  Budenberg. 

TANKS. 

Caldwell  Co.,  Inc.,  W.  E. 

TAPS  AND  DIES. 

Carpenter  Tap  ft  Die  Co.,  J.  M. 

TELEPHONES. 

American  Bell  Telephone  Co. 

Amer.  Elec.  Telephone  Co. 
Automatic  Electric  Co. 

Bell  Tel^hone  Co.,  of  Pbila. 
Kellogg  Switchboard  &  Supply  Co. 
Stromberg-Carlson  Tele.  Mfg.  Co. 
Western  Electric  Co. 

TELEPHONE  SERVICE. 

New  York  Telephone  Co. 

TELPHERAGE. 

Dodge  Coal  Storage  Co. 

United  Telpherage  Department. 

TESTING  APPARATUS. 

Central  Laboratory  Supply  Co. 

TESTING,  ELECTRICAL. 
Electrical  Testing  Laboratories. 

TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 

THEATRE  DIMMERS. 
Cutler-Hammer  M^.  Co. 

Simplex  Electric  Heating  Co. 

Ward  Leonard  Electric  Co. 

Wirt  Electric  Co. 

TIES. 

Elccleston  Lumber  Co. 

Southern  Exchange  Co. 

TOOLS,  CONSTRUCTION. 

Cincinnati  Tool  Co. 

Klein  &  Son,  Mathias. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Son,  Mathias. 

TOOLS,  PNEUMATIC. 

Chicago  Pneumatic  Tool  Co. 
TRACING  CLOTH. 

American  Tracing  Goth  Co. 


SWITCHBOARD  MATS. 
Massachusetts  Chemical  Co. 


TRACTION  SYSTEMS. 

General  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


SWITCH  BASES  AND  KEYS. 
Dickinson  Mfg.  Co. 

SWITCHES,  CEILING. 

Krantz  Mfg.  Co.,  H. 


SWITCHES,  CLOCK. 

Bissell  Co.,  F. 

Campbell  Electric  Co. 

Electric  Motor  ft  Equipment  Co. 


SWITCHES,  KNIFE. 
American  Elec.  Supply 
Anderson  Mfg.  Co.,  A.  ft  J 
Bissell  Co.,  F. 

Bossert  Elec.  Constr.  Co. 
Crescent  Elec’l  Mfg.  Co. 


M. 


rRANSFORMERS. 

Mlis-Chalmers  Co. 

Central  Laboratory  Supply  Co. 
rrocker-Wheeler  Co. 
i)lectro-Dynamic  Co. 

Tort  Wayne  Electric  Works. 
General  Electric  Co. 
doloney  Electric  Co. 

National  Electric  Co. 

'Jew  York  ft  Ohio  Co. 

Vagner  Electric  Mfg.  Co. 
Vesco  Sm>ply  Co. 

Vestem  Electric  Co. 
Vestinahouse  Electric  ft  Mfg. 


Co. 


TRIPLEX  BLOCKS. 

Yale  ft  Towne  Mfg.  G>. 


TROLLEYS  *  'D  TRACKS, 
OVERHEAD. 

Yale  ft  Towne  Mfg.  Co. 

trolleys,  cable. 

Matthews  ft  Bro.,  W.  N. 
TUBES. 

Pass  ft  Seymour,  Inc. 


TUuULAR  DISPATCH. 

Dodge  Coal  Storage  Co. 

United  Telpherage  Dept. 

TURBINES,  STEAM. 
Allis-Chalmers  Co. 

American  Turbine  Engine  Co. 

Ball  ft  Wood  Co. 

Ue  Laval  Steam  Turbine  Co. 
General  Electric  Co. 

Hooven,  Owens,  Rentacbler  Co. 
Morris  Co.,  I.  P. 

Westinghouse  Machine  Co. 

VALVES. 

American  Steam  Gauge  ft  Valve 
Mfg.  Co. 

Jenkins  Bros. 

Lunkenheimer  Co. 

Pelton  Water  Wheel  Co. 

VALVES,  CYLINDER,  RELIEF. 

AmeriMn  Steam  Gauge  ft  Valve 
Mfg.  Co. 

VIBRATORS. 

American  Vibrator  Co. 

Shelton  Electric  Vibrator  Co, 

VULCABESTON. 

Johns-Manville  Co.,  H.  W. 

WATER  PURIFYING  SYSTEM. 
Harrison  Safety  Boiler  Works. 


▼T  ft 
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Aiiis-Chalmers  Co. 

Dayton  Globe  Iron  Works. 
Doble  ft  Co.,  Abner. 

Le£FeI  ft  Co.,  James. 
Lvmbard  Governor  Co. 
Morris  Co.,  I.  P. 

Pelton  Water  Wheel  Co. 
Platt  Iron  Works  Co. 
Risdon-Alcott  Turbine  Co. 
Smith  Co.,  S.  Morgan. 


WATER  WHEEL  GOVERNORS. 
Dayton  Globe  Iron  Worka. 

Doble  V.-0.,  Abner. 

Holyoke  Machine  Co. 

Pelton  Water  Wheel  Co. 
Risdon-.-vlcott  Turbine  Co. 
Woodward  Governor  Co. 

WATTMETERS. 

Wcsco  i'upply  Co. 

WELDED  FLANGES. 

Ball  &  Wood  Co. 


WINCHES,  SAFETY. 

Yale  &  Towne  Mfg.  Co. 

WINDING  MACHINERY. 
Aiton  Machine  Co. 
American  Ins.  Mach’y  Co. 
New  England  Butt  Co. 


WIRE  ROPE  MACHINERY. 
Aiton  Machine  Co. 


WIRES  AND  CABLES. 

Atlantic  Insulated  Wire  ft  (Table  Co. 
American  Electrical  Works. 

Belden  Mfg.  Co. 

Bishon  Gutta  PercLa  Co. 

Bridgeport  Brass  Co. 

Chicago  Insulated  Wire  ft  Mffr  Co. 
Crescent  Ins.  Wire  ft  (Table  Co. 
Driver  Harris  Wire  Co. 

Electric  Appliance  Co. 

Electric  Equip,  ft  Supply  Co. 
Hazard  Mig.  Co. 

Indiana  Rubber  ft  Ins.  Wire  Co. 
Moore,  A.  F. 

National  Conduit  ft  Cable  Co. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  The 
Phillips  Insulated  Wire  Co. 
Roebling’s  Sons  Co..  J.  A. 

Safety  Insulated  Wire  ft  (Table  Co. 
Simplex  i^lectrical  Co. 

Spargo  Wire  Co.,  Jas.  A. 

Standard  Underground  (Table  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Watorbury  ft  Co. 

Wire  ft  Telephone  Co. 

X-RAY  APPARATUS. 

Campbell  Electric  Co. 
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Appraisements. 
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27  William  Street  New  York 

Duoau)  C.  Jackson,  C.E.  Was.  B.  Jackson,  M.E. 

JACKSON,  D.  C.  &  WM.  B. 

Engineers,  Experts 

Members  American  Institute  of  Electrical  Engtiiaers, 
American  Society  of  Mechanical  Engineers, 
American  Society  of  Oivil  Engineere. 

Madison  Wisconsin 

SANDERSON  &  PORTER 

Engineers  and  Contractors 

Examination,  Reports,  Designa,  Specifications. 
Construction,  Equipment,  Supervision  and 
Management  of  Railway,  Light  and  Power 
Properties.  Hydro-electric  Developments. 

52  William  St.  -  New  York 

gARSTOW  &  COMPANY.  W.  S. 
Engineers 

56  Pine  Street  New  York 

Failing  Building  Portland,  Ore. 

G.  A.  Edwabd  Kohlkk.  Feankun  W.  Kohueb. 

J^OHLER  BROTHERS 

Contracting  EJectrical  Engineers 

Lighting,  Power,  Railways. 

l804-1806.1608-l810-1812FisherBldg..Chicago 

Freduick  Sasgknt.  a.  D.  Lundy. 

SARGENT  &  LUNDY 
Engineers 

Jackson  and  Michigan  Blvds,  Chicago,  III 

BATES,  PUTNAM  A. 
Consulting  Electrical  Engineer 

42  Broadway  New  York 

I  ANSINGH, 

VAN  RENSSELAER 

Illuminating  Engineer 

Telephone,  6925-6936  Cortlandt. 

227  Fulton  Street  New  York 

SCHOTT,  W.  H. 

Engineer,  Designer  and  Builder 

Central  Station  Electric  Light 

Steam  and  Hot  water  and  Gas  Plants 

Heating  Plants.  Electric  Railways. 

1 100- 1 128  American  Trust  Bldg.  Chicago 

Is 

A.  B.  Bxaolx.  M.  a.  Maxwbu.. 

gEADLE  &  MAXWELL 

Consulting  Engineers 

Lighting  and  Power  Plants,  Gas,  Electric  and 
Water. 

Ccnstruction,  Development,  Examination, 
Reports. 

82  Beaver  Street  New  York 

Samuel  G.  McMeen.  Kempster  B.  Miller. 

]y[cMEEN  &  MILLER 
Telephone  Engineers 

Estimates,  A^raisals,  Reports,  Plants 
Constructed. 

1454-6  Monadnock  Block  Chicago 

SHEAFF  &  JAASTAD 

Mechanical  and  Electrical  Engineers 

Plans  and  specifications  for  and  superintend¬ 
ence  of  Electric  Power  and  Lighting  Plants  a 
specialty. 

Broad  Elxchange  Bldg.  Boston,  Mass. 

gYLLESBY  &  CO.,  H.  M. 

(Incorporated) 

Engineers 

Design,  Construct  and  Cerate  Railways,  Light, 
Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

American  Trust  Bldg.  Chicago,  111. 

J\4ERSHON,  RALPH,  D. 

Consulting  Electrical  and  Mechanical 
Engineer 

EstimatM,  Reiwrts,  Plans,  8 pocffi cations  and  Su- 
pervision  of  Electric  T.ighHng,  Railway  and  Powar 
Plants.  Long  Distance  Power  Transmission. 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 

SPIRO  COMPANY,  THE 

Contracting  Electrical  Engineers 

Power  and  Light  Installation 

121  Delancey  St.,  New  York 

r;ORSON,  Wm.  R.  C. 

Consulting  Engineer 

Plans,  Specifications,  supmntendenoe  of  fac¬ 
tory  power  and  lighting  installatlona. 

Investigationa  of  electrolysis  of  underground 
structures.  Electric  machine  design. 

Reports.  Laboratory  tests  and  ekperimenta. 
36  Pearl  Street  Hartford,  Conn 

JSJEALL,  N.J. 

Lightning  Protection  Apparatus 
design,  development,  application 

Plans  and  specifications  for  High-Voltage 
Installation.  Reports  on  rehabilitation  of 
existing  electrical  installations. 

12  Pearl  Street  Boston,  Mau. 

OTEVENS-HEWITT  ENG'G  CO. 

Engineers  and  Contractors 
■xaBsinations  and  reports  made  on  all  kinds  e( 
DOwer  davelopments.  both  steam  and  hydraoUa.  Speol- 
leations,  plans  and  supervision  famished  at  satnfae- 
toiy  prices.  Special  care  being  given  to  “  Lmnw  m*i  •/ 

prcincti^nf  depndaiim  and  martmnm  netpr^  in  optrmHm, 

Park  Row  Building  New  York 

CRAVATH,  JAMES  R. 

Consulting  Illuminating 
Engineer 

Telephone,  Harrison  167a. 

1 1 39  Monadnock  Block  Chicago 

PALMER,  W.  K.,  M.  E. 

Consulting  Engineer 

Mechanical  and  Electrical  Engineering 
ElaiMo  Railways  and  Llght^;  Power  Plants. 
Manufaeturiiig  Bstsblishments.  Heating.  Ventilating 
and  BeMgeraUng  Bystams.  Designing  of  Maehinaty; 
Patent  Work:  Inspeetiona.  Tecte  and  Beporta.  Hams 
and  BeU  Tria^otM.  S»2  Main 

718  Dwight  Building  Kansas  City,  Mo. 

CTONE  AND  WEBSTER 

ENGINEERING  CORPORATION 

Engineering  and  Contractors 

Electric  Railway,  Light  and  Power  Plants. 

84  State  St..  Boston,  Mam 

nODGE  &  DAY 

Engineen 

Mechanical,  EJectrical,  Architectural 
Layout,  construction  and  equipment  of  Indus¬ 
trial  Eatabliahmenta. 

We  will  send  printed  matter  deacriptive  of  our 
woth  on  request. 

Philadelphia.  Penns. 

PEPPER,  JR.,  DAVID 

Engineer  and  General  Contractor. 

EUectric  Roads,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  and  Trust  Bldg.,  Philadelphia 

THOMAS.  W.  OWEN 

Tdephone,  Central  sMfi* 

Consulting  Electrical  and 
Mechanical  Engineer 

645  First  National  Bank  Bldg.,  Chicago 

\J5^H1TE  &  CO..  J.  G..  Inc. 

Engineer!,  Coniracton 
Loxdom  CouBsroMDBNn,  J.  G.  Wkite  k  Ce., 
Ltd.,  9  Cloak  Lane,  Cunon  St 
Cahaoiam  CoBaatroiiDBifTa,  Canadian  White 
Co..  Ltd.,  Montreal. 

Principal  Philippine  Office,  Manila,  P.  I. 
41.4a  Wan  at  44.49  Pt  New  York,  N.  Y. 


^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  and  Power  Plants 
60  Wall  Street  New  York  City 


THE  PROFESSIONAL  DIRECTORY 
of  the 

Electrical  World 

introducea  engineer!  to  a  larger  clientele  than 
any  other  publication. 


c4  AEW'  BOOX 

ALTERNATING  CURRENT  MOTORS 

By  A.  s.  McAllister 

Clothp  288  Pages  130  Illustrations*  Price  $3*00,  Net 

The  subject  is  treated  in  a  delightful,  simple  and  logical  manner,  and  the  matter  is  put  in  such  form  that 
one  cannot  fail  to  understand  it.  This  book,  besides  giving  the  simplest  and  at  the  same  time  most  accurate 
treatment  of  the  induction  motor,  is  the  first  one  worthy  of  mention  upon  the  very  live  topic  of  alternating- 
current  commutator  motors.  A  working  knowledge  of  the  principles  of  electricity  and  magnetism  is  assumed, 
but  much  of  the  fundamental  phenomena,  especially  what  is  likely  to  be  a  bit  hazy  in  the  minds  of  most  engi¬ 
neers,  are  treated.  The  abbreviated  list  of  contents  will  give  some  idea  of  the  scope  of  the  work.  The  book 
is  very  thoroughly  indexed,  and  will  be  found  of  great  value  to  all  engineers  interested  in  the  theory  of  the 
performance  of  alternating-current  motors,  and  especially  to  those  interested  in  their  design. 


OUTLINE  OF  COINTEINTS 


I.  Single-Phase  and  Polyphase  Circuits. 

II.  Outline  of  Induction  Motor  Phenomena. 

III.  Observed  Performance  of  Induction  Motors. 

IV.  Induction  Motor.8  as  Frequency  Converters. 

V.  The  H'eyland  Induction  Motor. 

VI.  The  Single-Phase  Induction  Motor. 

VII.  Graphical  Treatment  of  Induction  Motor  Phenomena. 

VIII.  Induction  Motors  as  Asynchronous  Generators. 

IX.  Transformer  Features  of  the  Induction  Motor. 


X.  Magnetic  Field  in  Induction  Motors. 

XI.  Synchronous  Motors  and  Converters. 

XII.  Electromagnetic  Torque. 

XIII.  Simplified  Treatment  of  Single-Phase  Commutator  Motors. 

XIV.  Motors  of  the  Repulsion  Type  Treated  both  Graphically  and 

Algebraically. 

XV.  Motors  of  the  Series  Type  Treated  both  Graphically  and 
Algebraically. 

XVI.  Prevention  of  Sparking  in  Single-Phase  Commutator  Motors. 
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POSITIONS  WSHTED 


Tht  rat*  for  ‘'Positions  iV anted"  advertisements 
of  forty  words  or  less  is  one  dollar  an  insertion: 
additional  words  two  cents  each,  payable  in  ad¬ 
vance.  Remittances  and  copy  should  reach  this 
office  not  later  than  Monday,  5.30  P.  M.,  for  the 
next  succeeding  issue. 


POSITION  WANTED. — By  expert  meter  man: 

can  manage  meter  department,  read,  teat  and 
repair  meters;  can  also  test  and  repair  arcs;  six 
years’  practical  experience;  good  references  fur¬ 
nished.  Address  No.  3060,  care  Electrical  World, 
New  York. 


POSITION  WANTED.— As  New  York  or  Boa- 
ton  representative  of  electrical  or  mechanical 
supplies,  machinery  or  specialty,  by  manager  New 
York  office  electrical  company.  Cornell  graduate; 
ten  years’  experience  sales  engineer  and  office 
manager,  etc.  Excellent  acquaintance  New  York 
State  and  New  England.  Aadress  No.  3107,  care 
Electrical  World,  New  York. 


pOSITION  WANTED. — Technical  graduate  in 
^  electrical  engineering;  two  years’  experience 
in  power  plant  and  general  construction  work, 
wishes  to  change  position.  Address  No.  3114, 
care  Electrical  World,  New  York. 


New  York. 


pOSITION  WANTED. — Young  man,  26  years 
_  of  age,  technical  graduate,  three  years’  prac¬ 
tical  experience  in  power  house  and  with  General 
Electric  Company,  wishes  position  in  engineering 
work,  New  York  City  preferred;  good  references. 
Address  No.  3144,  care  Electrical  World,  New 
York. 

POSITION  WANTED.— A  thoroughly  compe- 

*  tent  electrical  engineer,  American  born  and 
a  graduate  of  the  Polytechnic  School  of  Switzer¬ 
land,  is  open  for  engagement  from  the  first  of 
Januai^,  having  had  6'/i  years’  experience  with 
one  of  the  large  American  manufacturing  estab¬ 
lishments;  can  speak  and  write  English,  German 
and  French  fluently.  Address  No.  nfis,  care 
Electrical  World,  New  York. 

pOSITION  WANTED. — Lineman  and  wireman 

*  desires  position  with  small  central  station, 
to  take  care  of  all  line  work,  wiring,  arc  lamps 
and  reading  and  calibrating  of  watt-hour  meters; 
have  9  years’  experience  in  the  departments  with 
large  and  small  central  stations.  Address  No. 
3165,  care  Electrical  World,  New  York, 


pOSITION  WANTED. — Technically  educated 
^  gentleman.  25,  desires  a  position  with  a  com¬ 
pany  desiring  to  keep  account  of  cost  of  work  go- 
ini'  through  shop  and  who  will  value  a  thorough 
knowledge  of  drafting-room  management  and  shop 
system.  Address  No.  3164,  care  Electrical  World, 
New  York. 


pOSITION  WANTED. — As  chief  engineer  and 
^  electrician  in  a  town  of  2,000  to  4,000  in¬ 
habitants;  understand  high  and  slow-speed  engines, 
boilers,  pumps,  etc.;  have  had  five  years’  experi¬ 
ence;  four  years’  experience  with  electrical  ma¬ 
chinery,  generators,  motors,  meters,  arc  lights, 
line  work  and  inside  wiring;  prefer  Indiana, 
Illinois  or  Western  States;  can  come  on  short 
notice;  have  good  references  from  past  employers. 
Address  “O.  C.,”  care  Electrical  VVorld,  1139 
Monadnock  Block,  Chicago,  Ill. 


pOSITION  WANTED. — An  electrical  engineer, 
*  technical  graduate  of  7  years’  experience  in 
designing,  construction,  specifications  and  estimat¬ 
ing  in  one  of  the  largest  companies  of  Pittsburg, 
wishes  to  change  his  position.  Address  No.  3162, 
care  Electrical  World,  New  York. 


pOSI'l  ION  WANTED. — As_  superintendent  or 
^  chief  electrician  of  plant  in  some  small  West¬ 
ern  city.  Technical  graduate,  with  three  years’  ex¬ 
perience  at  light  and  power  work.  One  year  as 
foreman  of  line  and  inside  work  for  large  com¬ 
pany.  Experienced  in  the  operation  of  both  steam 
and  water  power  plants.  Best  of  references  fur¬ 
nished.  Address  No.  3168,  care  Electrical  World, 
New  York. 


POSITION  WANTED. — Electrical  student  wants 
^  position  in  manufacturing  line,  or  at  some 
work  where  there  is  a  chance  for  advancement; 
have  mathematical  and  theoretical  knowledge  of 
same,  also  laboratory  experience.  Wm.  Weber, 
1157  2nd  Ave.,  New  York. 


POSITION  WANTED. — By  technical  graduate 
(E.  E.)  having  several  years’  practical  experi¬ 
ence  with  company  operating  combined  light, 
power,  street  railway  and  heating  systems,  and  as 
manager  of  a  municipal  light  and  water  system, 
etc.  Best  references.  Correspondence  solicited. 
.Address  No.  3170,  care  Electrical  World,  New 
York. 


HELP  WANTED 


V  he  rate  for  "Help  Wanted"  advertisements  of 
forty  words  or  less  is  one  dollar  and  fifty  cents 
an  insertion;  additional  words  three  cents  each, 
payable  in  advance.  Remittances  and  copy  should 
reach  this  office  not  later  than  Monday,  5.30  P.  M., 
for  the  next  succeeding  issue. 


INVENT. — Might  as  well  expect  a  lawyer  to 
■I-  write  a  paper  for  the  A.  I._E.  E.,  as  to  expect 
a  non-electncal  attorney  to  win  proper  electrical 
patent  claims  before  electrical  expert  Pat.  Off. 
Examiners.  Costs  no  more  to  engage  your  fellow- 
member,  A.  I.  E.  E.,  Edw.  P.  Thompson,  Regis> 
tered  Pat.  Solicitor,  N.  W.  corner  Fifth  Avenue 
and  2oth  Street.  Downtown  office,  39  Cortlandt 
Street,  (evenings,  46  Momingside  Avenue,  West), 
New  York. 


WANTED. — Designing  engineer  for  alternating- 
current,  polyphase  motors  and  revolving 
field  generators.  Should  be  strong  mathematically 
and  be  competent  to  act  as  head  engineer  in  the 
alternating-current  motor  branch  of  the  busineu. 
Will  have  no  drafting  to  do,  but  will  supervise 
the  work.  Will  have  charge  of  experimental  work 
in  alternating-current  motors.  Salary,  $2,000- 
$2,500.  H’APGOODS,  307  Broadway. 

WANTED. — Salesmen,  competent  to  sell  elec¬ 
tric  flatirons  to  central  station  men.  Apply 
The  W.  J.  Barr  Electric  Mfg.  Co.,  Cleveland,  O. 


WANTED. — A  young  or  middle  aged  man,  hav¬ 
ing  a  good  knowledge  of  the  various  uses 
of  electricity,  for  a  position  in  the  designing  de¬ 
partment  of  a  leading  manufacturer  of  the  smaller 
fittings  for  wiring.  Address  No.  3128,  care  Elec¬ 
trical  World,  New  York. 

ANTED. — Technical  men  everywhere,  includ- 
”  ing  villages,  in  spare  time.  No  goods  to 
sell.  No  expense.  Among  those  thus  far  appoint¬ 
ed  are  engineers,  professors,  draftsmen,  literary 
machinists,  and  competent  technical  graduates. 
State  experience.  Re-write  signature  legibly.  Ad¬ 
dress  No.  3093,  care  Electrical  World,  New  York. 


(Continued  on  page  64.) 


IffiGGRY: 

ELECmiCCo. 


View  in  machine  shop,  new  works  of  Gregory  Electric  Co. 


COR.  I  Oth  AND  LINCOLN  STS 

CHICAGO,  ILL. 

Sand  for  our  Monthly  Bargain  Sheet  ahowing 
Nat  prioee— all  machines  fully  guaranteed  and 
actually  In  stock. 

Headquarters  for  Sepond  Hand 

ELECTRICAL  MACHINERY 


ALTENNATOflS-eO  CYCLES 

K.W. 

1  30  Gen.  Electric,  single  phase. 

2  45  Westinghouse,  single  phase. 

1  50  Westinghouse,  2  phase. 

2  50  Westinghouse,  single  phase. 

2  60  Westinghouse,  2  phase. 

I  60  Warren. 

I  75  Warren,  2  phase. 

I  too  Westinghouse,  single  phase. 

1  120  Gen.  Elec.,  type  A.  S.,  120. 

2  135  Stanley,  a  phase,  1,100  or 

2,200  T. 

1  150  Westinghouse,  single  phase. 

2  150  Gen.  ETec.,  3  phase. 

I  150  Gen.  Elec.,  3  phas. ,  revolv¬ 
ing  field. 

I  300  Gen.  Electric,  single  phase, 
new. 

ALTER NATORS 
126  TO  1SS  CYCLES 

K.  W. 

I  45  Stanley,  2  phase. 

1  25  Westinghouse. 

2  60  Westi^house,  1,100  v. 

I  60  Gen.  EJec.,  1,100  v. 

I  120  Westinghouse,  i,too  or  2,- 
200  V. 

I  120  Gin.  Elec.,  type  A,  120. 


i  150  Stanley,  inductor  type,  2  ph. 

i  90  Gen.  Elec.,  type  A  S,  90. 

i  60  Stanley,  2  phase. 

STEP  UP  TRANSFORMERS 

K.W. 

3  180  K.W.  Gen.  Elec,  step  up  or 
step  down  transfomer, 
type  H.,  10,000  or  17,300 
to  588  V. 

3  200  K.W,  Gen.  Elec.,  step  up  or 
step  down  transformer, 
typ.  H.,  11,550  or  20,000 
to  605  V. 

All  oil  switches,  high  tension,  fuse 
blocks,  etc.,  for  above. 

CONSTANT  CURRENT 
AND  LAMP  TRANSFORMER 

1  19  K.W.  Gen.  Elec.,  type  R, 

form  B,  1,100  V.,  6.6  amp. 

ELECTRIC  LOCOMOTIVES 

Ton. 

1  10  Morgan-Gardner,  type  M, 

2 JO  V.,  direct  current,  dou¬ 
ble  motor  locomotive,  7a 
K.W.,42-inch  gauge,  speed 
6  to  10  miles  per  hour. 

SOO-BSO  VOLT  GENERATORS 

1  30  K.W.  Wood  M.P. 

1  200  K.W.  Thompson-Ryan  M.P. 


i  200  K.W.  Westinghouse,  M.P. 
I  200  K.W.  Gen.  Elec.,  6  pole. 

110-125  VOLT  GENERATORS 

Lights. 

i  75  Phoenix,  M.  P.,  comp.,  di¬ 
rect  connected  to  No.  4 
Case  engine. 

1  no  Akron,  M.P.,  6  K.W. 

6  no  New  England,  M.P. 

1  no  Browning,  M.P.,  comp. 

I  160  Akron,  M.P.,  conm. 

I  200  West,  Elec.,  12  K.W. 

I  270  Eddy,  M.P.,  comp. 

1  300  Westinghouse,  M.P. 

1  350  Edison,  20  K.W. 

1  450  National,  25  K.W.,  comp. 

2  450  Commercial,  M.P.,  comp. 

1  450  Quaker  City,  M.P.,  comp. 

2  540  Eddy,  M.P.,  30  K.W. 

3  600  Card,  M.P.,  conmound. 

1  700  Commercial,  M.  P.,  comp. 

1  1,300  Card,  M.P.,  comp. 

2  1,300  Western  Elec.,  M.P. 

t  t.3So  Ft.  Wayne,  75  K.W.,  6 
pole.d.c.  to  Ideal  engine. 

3  1.350  Gen.  Elec.,  M.P.,  75  ^W.. 

6  pole,  direct  connected 
to  Ames  tendem  comp., 
11x17x42  automatic  en¬ 
gine. 


1  1,450  Gen.  Elec.,  M.P.,  comp., 

form  H,  85  K.W. 

2  1,350  Eddy,  M.P.,  100  K.W., 

compound. 

1  3,500  Western  Elec.,  150  K.W., 
8  pole,  new,  comp.,  di¬ 
rect  connected  to  16x25 
xia-in.  cross  compound 
Ball  &  Wood  engine. 

220-260  VOLT  GENERATORS 

K.W. 

i  12  Crocker- Wheeler,  comp, 

i  15  Lundell,  6  pole,  comp. 

1  15  Western  Elec.,  M.P. 

1  tyyi  Eddy,  type  C,  comp. 

I  20  Edison,  compound. 

I  25  Milwaukee,  'T.P..  comp, 

i  25  Holtzer  Cab.t,  M.P. 

1  25  Phoenix,  _  M.P. 

1  25  Commercial,  6  pole  comp., 

direct  connected  to  9^2 
'  X  9-in.  Westinghouse 
standard  engin  . 

1  33  Jenny,  M.P.,  comp. 

1  35  Northern,  M.P.,  comp. 

I  35  Barnard.  M.P.,  comp. 

1  35  Westinghouse,  M.P. 

1  35  Western  Electric,  M.P. 

I  35  Lundell,  M.P.,  new. 

1  50  Milwaukee,  M.P.,  comp. 

1  50  Maine,  M.P.,  compound. 

4  60  Milwaukee,  M.P. 

1  75  Siemens  &  Halske, 

Churchward  type,  M.P., 
brand  new,  for  direct 
connection. 

1  75  (3en.  Elec.,  M.P.,  direct 

con.  to  Ideal  engine. 

2  100  Crocker- Wheeler.,  M.P., 

comp. 

1  too  General  Elec.,  M.P.,  form 

H,  comn. 

2  200  Eddy,  M.P.,  compound. 


NOTE. — Our  larg.’  new  works 
are  exclusively  devoted  to  handl¬ 
ing  and  repairing  Electrical  Ma¬ 
chinery.  All  machines  are  sold 
with  a  substantial  guarantee.  Cus¬ 
tomers  dealing  with  us  take  no 
chances. 
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JUST  OFF  THE  PRESS 


'.'r 


You  have  FIVE  DAYS  to  look  them  over 
in  your  own  home.  New — strictly  up-to-date — 
Dec.  1,  1906. 


Cyclopedia  of  Engineering 

Five  volumes,  2,500  pages,  fully  indexed,  size  of  page  7x10  inches,  bound  in  tliree-f|iiartcrs  red  morocco  leather.  Over 
3,000  full-page  plates,  diagrams,  sections,  tables,  formulx,  etc. 

Written  by  practical  men,  acknowledged  authorities  of  wide  experience,  in  a  plain,  every-day  understandable  manner,  especially 
prepared  for  HOME  study,  making  the  most  complete  Engineering  Library  ever  published. 


SPECIAL  PRICE  $19 


FOR  30  DAYS  ONLY  REGULAR  PRICE  $30.00 


Just  the  set  of  books  for  the  electrician  in  power  plant,  the  engineer,  oiler,  helper,  machinist  and  persons  coming  in  contact,  directly  or 
indirectly,  with  Engines,  Boilers,  Pumps,  Turbines,  Gas  Engines,  Automobiles,  etc.  The  Cyclopedia  is  compiled  largely  from  our  instruction 
^oks,  which  have  been  tested  by  thousands  of  practical  men.  Each  volume  contains  a  series  of  test  questions  to  emphasize  vital  points. 

YOU  HAVE  FIVE  DAYS  TO  EXAMINE  THE  BOOKS 

If  satisfactory  in  every  way,  send  us  $2.00  and  $2.00  a  month,  until  the  SPECI.AL  .ADV’.ANCE  OFFER  of  $19.00  is  paid.  If  you  don’t 
wish  to  keep  the  books,  notify  ns,  and  we  will  send  for  them,  paying  all  express.  Remember,  investigating  is  not  subscribing.  You  save  $11.00 
if  you  order  NOW.  This  liberal  offer  is  made  for  30  days  to  acquaint  persons  interested  in  Engineering  with  the  practical  character  of  our 
correspondence  instruction. 

Writ*  as.  m«Btioiiin|i  Electrical  World  of  Dec-  29.  and  recelTO  FREE  oar  200  PARTIAL  LIST  OF  CONTENTS 

pade  hand-book.  ®  Principles  of  Heat-Chemistry-Boilers-Calori- 

jnd.  lnclndlnd  EUetrical.  Mechanical  Endlneer|nd.  Alternatind  Current  W^orK.  meters-Steam  Pumps— Elevators.  Steam  Engines— 

Central  Station  Work.  £**«»'*'  Lidhtlnd.  Electric  Railways.  Gas  Endin^^^^  Steam  Engine  Inaicators  Valve  Gears-Tliermo- 

phone  Practice.  Teledrapby.  Stationary.  Civil  Endinaerind.  Eloctrical  Endineer-  dynamics.  The  Steam  Turbine— Refrigeration— Am- 

ind.  Arcnitoctnre.  textiles,  etc.  monia  Compression  System  and  Absorption  System — 

Gas  and  Oil  Engines.  Marine  Boilers  Marine  En¬ 
gines — Condensers — Navi^tion — Locomotive  Boilers 

American  School  of  Correspondence 

— Heating — Mechanical  Drawing — Air  Compressors. 
"y  ^  ATP  Theory  of  Dynamo — Electric  Machinery — Electric 

IN.  ^  V  kLrl'k  VI  i:^  Current  Dynamos— Direct  Current  Motors.  Manage¬ 
ment  of  Dynamo— Electric  Machinery — Electric 

,  Wiring — Electric  Bell  Wiring — Electric  Lighting — 

'^***''**0^  Storage  Batteries. 

^■BMHMos^aiH^aaaaH^WMHaaanBsaswMsaaawwwM  Electbical  World.  Dec.  29,  1906. 


SPARKING 

reduces  the  woridng  capacity  of  a  motor  or  dynamo,  woan  oat 
commutator,  wastes  power  and  may  cause  a  Ire.  All  af  this 
may  be  avoided  it  yon  use 


The  only  article  that  will  prevent  sparking.  Will  kem 
tator  in  good  condition  and  prevent  cutting.  At 


tator  in  g(^  condition  and  prevent  cutting. 

will  not  gum  the  brushes. 


boalately 


It  will  put  that  high  gloss  on  tha  coin- 
mutator  you  have  so  long  sought  after. 

Send  for  Stick.  50c.  PER  STICK.  $5.00  PER  DOZEN. 


roa  8AIX  BT  ALL 
SUPPLY  HOUSBS  OS 


K.  McLennan  &  co., 

Room  411,  130  Dearborn  St.,  CHICAGO. 


MAnuvACTvanaa. 


I  SO*Llght  Md.  T.  H.  Arc  Dynamo. 

1  8o-Lirht  Multiple  Circuit,  9.6  Arc. 

I  so-K^..  1 25- Volt,  Wood  Generator,  Belted. 

I  iso-K.W.,  s2o-Volt  C  &  C  ^nerator.  Belted. 

*  *30;K.W.  G.  E.  135-Volt  Generator,  d.  c.  to  Armington  &  Simma 

Ennne. 

*  C  I  C  d.  c.  to  Payne  Automatic  Engine. 

I  lao-K.W.  Wood  Alternator  with  Exciter. 

I  aoo-K.W.,  soo-Volt  General  Electric  Generator,  Belted. 

Large  atodc  of  tmall  dynamos  and  motors.  All  makes. 

VCARSLEY,  LEVINE  A  CO.,  til  N.  Third  8t..  Phlladolphla,  Pa. 


S4  X  18-inch  Armington  &  Sims  E^ne,  i8j4  x  18  Armineton  k 
Sims  engine,  13  x  13  Armington  &  Sims,  14  x  36  Fitchburg-Corliss, 
iSo-H.P.,  3-phase,  60-cycIe,  sso-volt  General  Electric  Moter,  i  iso- 
K.W.,  3-phase  Westinghouse  60-cycIe,  i,ioo-volt  Alternator,  90-K.W. 
Wood  single-phase,  2,300-volt  Alternator,  loo-K.W.  Stanlev  s^haae, 
tss-cycle,  3,30o-volt  Alternator,  aoo-H.P.  B.  ft  W.  water-tuoe  Boiler, 
150-H.P.  tubular  boiler  135  lbs.  of  ateam.  90-H.P.  Economic  tubular 
boiler,  too  lbs.  steam. 

Steam  and  electric  machinery  bought  and  told. 

HI  I  IM  nCD  30*41  CORTLANOT  STREET,  NEW 
■  ol.  L.inUCrC|  YORK  CITY,  TEL.  SOBS  CORTLANDT 


ELECTRIC  LIGHT  PLANTS  FOR  SALE 

We  have  tome  exceptionally  good  opportunities  in  electric  nionts 
to  offer.  A  few  can  be  purchased  on  comparatively  small  cask  pay¬ 
ments.  Write  us  stating  the  amount  you  have  to  invest  Don’t 
write  ua  unless  you  have  some  capital  and  really  want  to  purchase. 
We  are  busy. 

THE  CAS  A  ELECTRIC  DEVELOPMENT  CO. 

1321  MESTNUT  ST.,  MIUKirHU,  P4.  12  lEAlER  ST.  RfW  TORI  CIH 


FRANK  TOOMEY 

O  K.W,  9t.  Wars.  Okarehward  Botarr  Traaaformar,  lias  Altaniatleaa,  Itt-SM  Volia,8aeaB4ar7 
SH  a  p.  u. 

I  K.W.  Mraet  OonaactaS  Oantrater  to  Haw  York  Bafatj  Boclaa,  111  Yalta. 

I  K.W,  Mraet  Oonaactad  Oaaarator,  ta  Armington  A  HIma  Batlaa,  IIS  Volta.  Larsa  ataA  at 
I  K.W.  Stoiar  Motar-Oaaaratar,  IM  Volta-US  Yalta,  SOS  B.  P.  U.  •mall  MsUrt  aaS 

m  Lltkt  Qaatar  Oltj  Oaaarator,  lU  Volta,  lit  S.  P.  U.  Bt-poUr.  Oaaaratara.  Aata- 

W  Llakt  axealaler  Faar  (4)  Pala  Oaaarator,  lU  Volta,  SSt  B.  P.  M.  Batia  lactaaa  Ooa 

)S  lAoht  8.  a  H.  114  Volt,  Pour  (4)  Pola  Oaaarator,  11(4  B.  P.  M.  14  B.P.  t*  444  H.P. 

I  X.W.,  T.  A  H.  tM  Volta,  apaad  1114.  14  H.P,  444  Volt,  apood  44#.  Ballara,  ata. 

I  H.P.,  a  a  0.  tl4  Yalta,  444  B.  P.  M. 

129-fSI  N.  Third  St#,  Phlladalphla.  Pa# 
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electrical  world. 


Wanted,  capital  to  finance  an 
electrical  contracting  and  ma¬ 
chinery  business  in  Phila.,  Just 
incorporated.  Business  grown 
beyond  present  facilities,  and 
unable  to  handle  new  business 
on  account  of  lack  of  capital. 
Address  for  further  particulars, 
P.  O.  Box  3250,  Phila.,  Pa. 


WANTED. 

Direct  Connected  Generator  Set. 
75  to  100  kilo-watts,  110  to  125 
volts,  compound  wound  generator, 
high  speed  automatic  engine;  must 
be  in  first-class  condition. 

Address  Warren  B.  Lewis,  732 
Banigan  Building,  Providence,  R.  I. 


1 _ 

FOR  RENT 

Electrically  equipped  3-story  40  x  80  ft.  brick  factory  building, 

40  H.  P.  water  wheels.  Four  hours  from  New  York.  Two  hours 
from  Philadelphia.  Cheap  help.  No  labor  troubles.  Address  No. 
3159,  care  Electrical  World,  New  York. 

REGARDING  THE  ELECTRICAL  WORLD 

From  a  mjLnufjiciurer  of  lubricstnis  : 

“We  take  pleasure  in  congratulating  you 
upon  the  masterly  way  and  form  in  which 
your  journal  is  edited  and  published.” 

r 

A  Side  Line  For  You 

If  you  are  selling  goods  to  Electrical 
Supply  Dealers  write,  inclosing  references, 
to  or  call  upon 

THE  EFANDEM  COMPANY 

SOI  last  lOlk  Straal.  NBW  TOIK 

SUPERINTENDENT 

Rubber  Wire  Factory.  Long  Es¬ 
tablished  Company.  First  Class 
Man  Wanted.  Address  No.  3167, 
in  care  of  Electrical  World,  N.  Y. 

HELP  WANTED 

(.Continued  from  page  6a.) 


anted. — Armature  winder,  thoroughly 
**  familiar  with  coil  and  hand  winding  on 
both  large  and  small  machines.  A  man  who  can 
be  depended  upon  will  be  guaranteed  a  steady 
position.  State  salary.  .Address  No.  3169,  care 
tlectrical  )\’orld,  New  York. 


ANTED, — Switchboard  wiremen.  Several 
A  No.  1  switchboard  wiremen  wanted  at 
once  to  work  on  central  station  and  sub-station 
boards.  Wiremen  thoroughly  familiar  with  this 
class  of  wiring.  Address  Stone  &  Webster  Engi¬ 
neering  Corporation,  .Savings  Bank  Building, 
Terre  Haute,  Indiana. 

ANTED. — Draftsman,  one  experienced  in 
steam  power  plant  design;  Americans  only 
need  apply.  Edison  Company,  360  Pearl  St., 
Brooklyn,  N.  Y. 


ANTED.  —  Several  mechanical  draftsmen 

wanted.  Must  have  had  at  least  four 
years’  actual  experience.  (lOod  salaries  to  good 
men.  Give  particulars.  Location,  New  York 

City.  Address  No.  3166,  care  Electrical  World, 
New  York. 


ANTED. — Capable  man  for  permanent  posi- 
tion  as  superintendent  in  moderate  sized 
incandescent  electric  lamp  factory;  must  be  re¬ 
sponsible,  progressive,  familiar  with  all  details 
and  have  executive  ability;  give  age,  experience 
and  salary  expected.  Address  No.  1126,  Cali¬ 
fornia  Street,  Denver,  Colo. 


ANTED. — Immediately,  electricians.  Appli- 
cants  must  state  experience,  wages  expected 
and  time  when  they  can  commence  work.  Apply 
to  A.  A.  P.  C.  W,,  Alsen,  Greene  Co.,  N.  Y. 


PROPOSAL 


BIDS  FOR  LIGHTING  THE  CITY  OF  NAT- 
chez,  Mississippi,  for  a  tcrm_  of  ten  years  from 
March  7th,  1908,  will  be  received  up  to  4  P.  M., 
March  7th,  1907. 

Specifications  on  file  at  City  Clerk’s  office. 

For  further  particulars  aadress  GEORGE  T. 
EISELE,  City  Clerk,  or  S.  B.  STEWART,  Chair¬ 
man  Lights  and  Water  Committee,  Natchez,  Mis¬ 
sissippi. 


Foreign  Readers 

who  receive  the  export  issues  of  this  paper  should 
subscribe  for  it  and 

Get  It  Every  Week 

It  is  the  best  electrical  journal  published 
and  keeps  its  readers  posted  on  all  the 
latest  developments  in  the  electrical  field. 


Subscription  price  for  all  foreign  countries  within  the  Postal  Union 
is  $6.00  per  year,  post-paid, 

English  coinage,  25  shillings, 

German  coinage,  25  marks. 

French  coinage,  31  francs. 

International  money  orders  for  six  dollars  (American)  preferred. 

ELECTRICAL  WORLD 

114  Liberty  Street,  New  York,  N.  Y.,  U.  S.  A. 
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FOR  SALE !  BARGAINS  ! 


W«  list  below  Jnst  s  few  of  some  of  the  more  bniwrtant  Items  for  sale 
by  ns  at  the  present  time— all  in  stock  at  onr  main  Ohicafo  Warehouse. 
Tell  us  your  Electrical  Wants. 

ELECTRICAL  SUPPLIES  PROM  J  S  *  «  Gorlin  ^ 

THE  WORLD’S  PAIR.  i  J!  *  25  J  ?5 


1  22  z  48  Corliss. 

1  18  z  30  z  18  Westinghonse. 

•A  MA  A  AAAA  A  j  T%  ^  w.  1  14  z  24  z  14  Wcstin^ouse. 

S  S  “M*-  1  11  z  19  z  U  WestiniSiouse. 

1,000  feet  No.  8  stranded  R  O.  cable.  «  16  z  16  Ball. 

*' w  stranded  slow  bomlng  i  16  z  16  Noye. 

innW^r2r‘v«  n  n  1  16H  z  15  Armington  A  Sima 

JaiUr  I  •  Jti  1  14H  X  14  Arminicton  &  Slmi. 

*i5S?£?**SSi  1  14H  z  13  Armln^n  A  Sims, 

a^'gmm  ““***'•  1  13  z  12  New  Safety. 

“j?P  •  2  10  z  W  StSfiSt  Lina 

1,000  aseorted  switches.  D.  P.  S.  T.,  *  »  »  »»“- 

slat  base,  100  to  600  ampere,  125-  _ 

ao  toil  structural  iron. 

*  Tj^fenners.  100  K.  W.,  iq  ooo  Ton  Beams.  ChanneU.  Angles 

6^  to  8,»  Tolt  „  _  „  knd  Shapes  cf  all  kinds. 

2  Moloney  Transformers,  50  K.  W.,  .  ■.  «  •<a>iTDrTrwirnDAT  lortM 

8,800  to  2,200  Tolt  Ask  for  '‘SramyroRAL  IRON 

Split  porcelain  knobs,  B.  A  D.,  No.  NEWS. 

6  to  00  wire,  per  hundred,  C-OO. 

Split  ponwlaln  knotw.  B^  R  i-No  LEATHER  BELTING. 

Srilt® porceuSn  Sobs^'B^  f).‘.  No.  liSrhi? 

10  to  14  wire,  per  hundred.  K  eenta  S>»ck.  Leather 

B.  *  D.  porcelafa  elea^  60rf,000  O.  M.  Belting,  fully  guaranteed, 
cable,  per  100  pair,  SlOO. 

»  Motors,  WTrolt.  from  1  to  TH  H.P.  BOlUtiKS. 

10  72  z  20  triple  rireted  lap  Joint. 
STEEL  STORAGE  TANKS.  12  72  z  18. 

50  Tanks,  ranging  from  4,500  to  8.200  1  SS  *  « 

••“‘"A  ,5  S  i  ff 

ENGINES.  IOmIm 

1  16  z  X  Ooriisa  8  54  z  16. 

1  X  Z  48  Ooriisa  6  48  z  11 

All  the  above  boilers  complete  with  fronts,  grates  and  all  the 
trimmings.  Can  furnish  any  size  smokestack  desired. 

Other  tubular  boilers  from  10  to  X  H.  P. 

Pire  boz  boilers  of  all  slsea 

Ask  for  our  special  list  No.  536 


BARGAINS 


Alternating  and  direct- 
current  motors.  Dyna¬ 
mos  at  bargain  prices. 
Send  in  your  require¬ 
ments  and  we  will  be 
pleased  to  quote  you. 

JVe  Btiy,  Rent  and  Install 


CHIOAGO  BOUSE  WRECKING  CO.  Eugene  L.  Richter 


35th  AND  IRON  STREETS,  CHICAGO 


1914  Columbia  Ave.,  Philadelphia,  Pa. 


no  volts,  direct  current. 

90  K.W.  Crocker- WTieeler,  belted, 
ao  K.W.  Edison,  belted. 

15  K.W.  Edison,  belted. 

15  K.W.  Eddy,  belted. 

6  K.W.  Spra^e,  belted. 

5  K.W.  Crocker-Wheeler. 

3  K.W.  Sprague. 

Also  smaller  dynamos  &  motors. 

Rantlno  CEO.  BENDER.  137 


Alternating  motors,  60  cy.,  3  ph. 
ao  H.P.  Wstgh.,  aao  or  440  v. 
H.P.  Wstgh.,  no  or  220  v. 

2  H.P.  Wstgh.,  no  or  220  v. 
60  cycle,  2  phase. 

20  H.P.  Wstgh.,  220  or  440  V. 

15  H.P.  Wstgh.,  220  or  440  V. 

10  H.P.  Wstgh.,  220  Or  440  T. 

S  H.P.  Wstgh.,  220  or  440  ▼. 

3  H.P.  Wstgh.,  220  or  440  V. 
Cantr*  St..  N.  Y.  Rapalrlng 


FOR  SALE 

One  62-K.W.,  250-volt;  one  so-K.W.,  125-volt,  direct-connected 
dynamos  and  engines;  one  3S-K.W.,  220-volt,  4-pole  generator,  direct- 
connected  to  50^. P.  Nash  gasoline  engine;  two  as-K.W.  and  three 
4S-K.W'.,  i2S-volt  Edison  machines;  one  ly-K.W'.,  :2S-volt,  4-pole 
generator;  one  i4x8}4xio  Worthington  pump,  150  and  400  horse 
Berryman  heaters;  i8x36-inch  Allis  Corliss  engine,  10x12  Acme 
Vertical  engine. 

JAS.  A.  GRAHAM,  206  Broadway,  New  York 


“The  ELECTRICAL  WORLD 

Is  the  exponent  of  the  entire  electrical  field. 


“  If  you  have  an  announcement  to  make,  the 
one  place  where  everyone  interested 
in  the  electrical  industry 
will  see  it  is  in  the 
pages  of  the 

ELECTRICAL  WORLD” 
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TELEPHONY 

A  Manual  of  the  Design,  Construction  and  Operation  of 

Telephone  Exchanges. 

By  ARTHUR  VAUGHAN  ABBOTT 

Vol.  1 — The  Location  of  Cen¬ 
tral  Offices.  169  pages,  33 
illustrations. 

Vol.  11 — The  Construction  of 
Underground  Conduits. 

190  pages,  58  illustrations. 

Vol.  Ill — The  Cable  Plant. 

152  pages,  52  illustrations. 

Vol.  IV — Const  ruction  of 
Aerial  Lines.  277  pages,  143 
illustrations. 

Vol.  V  —  The  Sub  -  Station. 

490  pages.  310  illustrations. 

Vol.  VI. — Switchboards  and 
the  Central  Office.  280 

pages,  169  illustrations. 

Eight  page  circular  giving  fnll 
tables  of  contents  will  be  sent  ou 
application. 

A  great  amount  of  literature  has  been  written  touching  upon  the  theory  and  operation  of  telephone  instruments,  but 
until  very  recent  years  the  engineering  aspect  of  telephony  has  received  but  slight  consideration.  Now  telephonic  opera¬ 
tions  have  attained  such  gigantic  proportions  that  it  has  become  necessary  to  inquire  into  the  subject  from  an  economic 
standpoint,  with  a  view  to  ascertaining  the  minimum  expenditure  required  for  the  installation  and  operation  of  telephone 
plants  according  to  the  best  practice  of  the  present  day.  In  this  series  on  Telephone  Engineering  the  design,  con¬ 
struction  and  operation  of  telephone  exchanges  have  been  thoroughly  and  systematically  treated  for  the  use  of  engi¬ 
neers,  linemen,  central  office  operators  and  ^1  those  interested  in  the  practical  features  of  telephone  plants.  Great 
stress  has  been  laid  on  the  costs  involved  in  telephone  construction,  and  many  tables  are  included  covering  this  im¬ 
portant  subject  Forms  of  contract  and  specification  have  been  provided  for  use  in  constructing  the  wire  plant,  whether 
both  the  manufacturing  and  placing  of  the  wire  are  let  out  by  contract  or  whether  the_  company  does  its  own  installa¬ 
tion  after  purchase  of  the  wire.  The  treatment  is  of  a  most  practical  nature,  and  constitutes  a  valuable  guide  for  every 
department  of  telephone  installation  and  operation. 

Price  of  entire  set  of  six  volumes,  if  ordered  together,  $6.00, 
Express  prepaid.  5old  separately,  $1.50  each. 

McQRAW  PUBLISHING  COMPANY 

114  Liberty  Street  BOOK  DEPARTMENT  New  York  City 
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DIRECT  CONNECTED  UNITS 
(600  to  800  voHa) 

400  K.W.  G.  8  pole  generator  and  Harris¬ 
burg  tandem  engine. 

SS5  K.W.  G.  E.,  6  pole  and  Ideal  tandem  en- 
gine. 

as5  K.W.  G.  E.,  6  pole  and  Erie  Ball  vertical 
engine. 

aoo  K.W.  Westinghouse,  6  pole  and  Westing 
house  ei^ne. 

110K.W.  G.  E.,  6  pole  and  Buffalo  Forge 
tandem  engine. 

BELTED  GENERATORS  (600  to  660  volts) 

300  K.W.  G.  E..  class  4-300-400. 

soo  K.W.  (s)  Walker,  4  pole 

300  K.W.  (3)  G.  E.,  class  4-300-425. 

ISO  K.W.  Westinghouse,  4  pole. 

150  K.W.  Fort  Wayne,  6  pole. 

75  K.W.  (a)  G.  E.,  class  4-75-700. 

DIRECT  CONNECTED  UNITS 

600  K.W.  Stanley,  60  cy.,  3  ph.,  3,400  v.  and 
Williams  triple  expansion  engine. 


.W.  Bullock,  3  ph.,  35  cy.,  13,300  v.  al¬ 
ternator,  375  K.P.M.,  suitable  for  direct 
connection  to  water  wheel. 

.W.  WIestinghouse,  3  ph.,  60  cy.,  3,30  v. 
alternator  and  Fliiladelphia  Corliss  en¬ 
gine. 

!.W.  Westini^iouse  3  ph.^  60  cy.,  1,300 
V.  alternator  and  Westinghouse  engine. 

.W.  Westinghouse.  60  cy.,  3  ph.,  1,100 
V.  alternator  and  Gates  tandem  engine. 


ALTERNATORS'  (60  oyolos) 

:.W.  Stanley,  aph.,  1,100-3,300  v. 

;.W.  G.  E.,  3  ph..  “A.T.B.” 

!.W.  Warren  single-ph.,  i.ioo-a.a'oo  v. 
:.W.  Westinghouse.  single  ph.,  a.aoo  v. 
^.W.  (3)  Westinghouse,  a  ph.,  1,100- 

3,300  V. 

;.W.  G.  E.  monocyclic. 

.W.  Westinghouse  single-ph.,  3,300  v. 
..W.  Westinghouse,  2  3,300  v. 


17  BATTERY  PLACE 


JOSEPH  H.  THOMPSON.  JR. 


60  K.W.  Stanley,  a  ph.,  i,ioo-a,30o  v. 

60  K.W.  Westingnouse,  single  ph.,  1,100  v. 

Send  for  compete  stock  list  of  at  cycle  al¬ 
ternators. 

ENGINES,  (eempound) 

36  &  40x48  Allis  Corliss  comp. 

34  &  48x48  Buckeye  tandem. 

34  &  36x^8  Allis  cross  comp, 
so  &  31)4x3^  Russell  cross  comp.,  36x36x48 
Harris  Corliss  tandem. 

30  &  36x36  Buckeye  tandem. 

17  &  38x18  (3)  Harrisburg  tandem. 

17  &  30x37  Fitchburg  tandem. 

16  &  30x43  Allis  cross  comp. 
i6&a8xi6Ball  cross  comp. 

16  &  37x16  Westinghouse  comp. 

1 5  &  34x34  Russell  tandem. 

15  &  33x17  McIntosh  &  Seymour. 

13  &  33x17  McIntosh  &  Seymour. 

13  &  30X13  Ball  cross  comp. 

13  &  30X34  Buckeye  tandem. 

13  &  30X13  Westinghouse. 

II  &  17x13  Ames  tandem. 


NEW  YORK 


CHARLES  E.  DUSTIN  COMPANY,  1 1  Broadway,  New  York 


APPARATUS 


ENGINES  A  big  stock  of  all  kinds,  large  and  small,  and  of 
almost  every  make. 

WHAT  DO  YOU  NEED? 

DIRECT  ME*  From  150  to  500  K.W.  with  Simple,  Cross  or 
UNITS  Compound  Engines. 


ALTEINAT* 
ING  UNITS 


LIGHTING 

UNITS 


Some  attractive,  large  sized  two  and  three-phase 
Units  with  Standard  Engines. 

125  and  250  VoUs  from  15  KW.  upwards,  for 
isolated  lighting,  with  best  makes  of  Engines. 


FOR  POWER-HOUSE,  CENTRAL 
STATION  and  FACTORY  EQUIPMENT 

mall,  and  of  BOILERS  Water  tube  and  return  tubular  boilers,  pumps, 

ArrweeaDfee  heaters  and  condensers  of  all  sires  and  descrip- 

AdAKSSOKiES  tion 

le.  Cross  or  MOTORS  Alternating  and  Direct  Current  All  Voltages. 

AlC  MCBINES  Several  Brush,  Fort  Wayne  and  T.-H.  Dynamos 

three-phase  LANFS  stock. 

Lamps  of  all  kinds. 

ipwards,  for  ■attwAT'  '^00  many  styles  and  sizes  to  enumerate  here. 

Emrines.  MOTORS  WRITE  US. 


NGIIMES  >  BOI 


RAILWAY  CENERATORS 

800  K.W.,  G.E.,  dir.  con.  to  Corliss  engine. 
500  K.W.,  G  £.,  belted. 

300  K.W.,  G.E..  direct  connected. 

DIRECT  CURRENT  •  260  VOLTS 
250  K.W.,  6  pole,  350  R.P.M. 

350  K.W.,  W.E.,  dr.  cn..  Compound  engine. 
300  K.W.,  Westinghouse,  6  pole,  belted. 

300  K.W.,  Triumph,  6  pole. 

300  K.W.,  G.  E.,  A  pole. 

100  K.W.,  W.  E..  direct  connected  unit. 
looK.W.,  G.  E.,  M.  P.  6. 

75  K.W.,  Thompson-Ryan,  direct  connected 
unit. 

DIRECT  CURRENT- 126  VOLTS 

300  K.W.,  General  Electric,  direct  connected. 
100  K.W.,  Westinghouse. 

50  K.W,,  Westinghouse,  dir.  connected. 

30  K.W.,  G.E.,  direct  connected. 

15  K.W.,  W.E.,  direct  connected. 


ALTERNATORS  •  60  CYCLE 

2000  K.W.,  G.E.,  A.T.B.,  engine  type. 

500  K.W.,  3  phase.  Turbine  unit. 

500  K.W.,  2  ph.,  Westinghouse  turbo-genera¬ 
tor. 

450  K.W.,  Westinghouse,  3  phase. 

425  K.W'.,  Bullock,  3  ph.,  440  volt. 

300  K.W.,  Stanley,  3  phase. 

240  K.W.,  Stanley,  3  phase. 

200  K.W.,  G.E.,  3_  phase. 

180  K.W.,  G.E.,  Type  A.S.,  i  phase. 

150  K.W.,  G.E.,  3  phase. 

150  K.W.,  Westingnouse,  i  phase. 

100  K.W.,  G.E.,  3  phase. 

A  few  good  High  Frequency  Alternators. 
CORLISS  ENGINES 
30  &  58  X  48  Vertical  Corliss. 

28  X  60  Allis. 

26  X  48  Allis. 

24  X  48  Allis,  Heavy  Duty. 

22  X  48  Harris. 


20  X  42  Allis. 

1 6  &  30x48  Cooper  Compound,  heavy  frames, 
disc  crank,  heavy  sectional  band 
wheel. 

18  X  42  Hamilton. 

18x42  Hoffman  &  Billings. 

16  X  42  Allis. 

12  X  30  Vilter.  • 

14  X  36  Allis. 

AUTOMATIC  ENGINES 

Both  Simple  and  Compound,  slow,  medium 
and  high  speed,  in  sizes  ranging  from  50 
H.P.  to  250  H.P. 

WATER  TUBE  BOILERS 

In  sizes  from  200  H.P.  to  500  H.P.  and 
suitable  for  pressure  between  125  lbs.  and  140 
lbs. 

This  list  is  a  partial  one.  Send  for  com¬ 
plete  list  of  Dynamos,  Engines  and  Boilers. 


STATION  EQUIPMENT  CO., 


204  Dearborn  Street,  Chicago 


WICKES  BROTHERS 


137-139  LIBERTY  STREET 
NEW  YORK  CITY 


1  100  K.W..  125  volt,  G.  E.  dynamo,  with 
Fitchburg  engine. 

I  35  K.W.,  135  volt,  G.  E.  dynamo,  with 
McIntosh  engine. 


I  300  K.W.,  3  phase,  60  cycle,  3,400  volt  Stan¬ 
ley. 

I  335  K.W.,  3  phase.  60  cycle,  2,300  volt 
Westinghonae. 

I  ISO  K.W.,  I  phase,  125  cycle,  3,300  volt 
•G.  E. 


1  IS  H.P.  Westinghouse,  4  pole,  330  volt, 
650  R.P.M. 

f  TO  H.P.  G.  E..  A  Dole.  330  volt.  600  R.P.M. 


DIRECT  CONNECTED  UNITS 

I  IS  K.W.,  135  volt,  Eddy  dynamo,  with 
N.  Y.  Safety  vert,  engine. 

I  10  K.W.,  135  voltf  Crocker- Wheeler  dy¬ 
namo,  with  Shepard  vert,  engine. 

BELTED  DYNAMOS 

I  75  K.W.,  3  phase,  60  cycle,  220  volt,  West¬ 
inghouse. 

/  45  K.W.,  350  volt  Edison,  self-oiling  bear¬ 
ings. 

MOTORS 

I  7^  H.P.  G.  E.,  4  pole,  330  volt,  800  R.P.M. 

4  5  H.P.  Westingnouse,  4  pole,  500  volt, 

1350  R.P.M. 


I  55  K.W.,  350  volt,  Crocker-Wheeler  dyna¬ 
mo,  with  Ames  ennne. 

I  25  K.W.,  3J0  volt,  Westinghouse  dynamo, 
with  Ball  &  Wood  engine. 


I  75  K.W.,  6  pole,  135  volt  Ft  Wayne,  6oe 
R.P.M. 

I  No.  9  Brush  Arc,  130,  6.6  amp.  lamps. 

1  60  K.W.,  3,300  volt  G.  E.,  Type  A.S.  10- 
60-1,500. 


3  15  H.P.  Westinghouse,  4  pole,  110  volt, 

1150  R.P.M. 


ELECTRICAL  WORLD 


The  accompanying  cut  will  appeal  to  the  modern 
and  up-to-date  Mine  Operator.  It  shows  a  Strom- 
berg-Carlson  Mine  Telephone  in  service. 


E  8t  i  m  a  t  ei> 
promptly  fur- 
nishsd  on  spec¬ 
ially  deslgoed 
Apparatus  for 
Mining  Systems, 
Steam,  Electric 
and  Interurban 
Rail  ways.  Manu 
factoring  Plants, 
Hotels,  Etc. 


DOWN  IN  THE  MINE, 

This  instrument  has  been  specially  built  for  this 
work  after  a  careful  study  of  existing  conditions. 
It  is  durable,  efficient  and  of  great  value  in  the 
operation  of  the  mine,  and  in  time  of  accident  its 
reliability  is  there  at  the  time  you  need  it  most.  Call 
on  us  for  information  and  ask  for  booklet  94-D. 

Stromberg'Carlson  Telephone  Nfg.  Co. 


Insulator  Clamps 

For  Transmission  Lines 


Clark  Standard  Insulator  Clamp,  Patentod 

This  clamp  is  designed  for  use  with 
standard  shape  insulator. 

The  loops  surround  the  neck  of  the  in¬ 
sulator  and  the  projecting  lips  engage  the 
guide  in  an  effective  manner. 

The  continuous  operation  of  your  line 
depends  as  much  upon  your  tie-wires  as 
upon  your  generators.  Do  you  consider 
tie-wires  equal  to  this  responsibility  .? 

Better  depend  upon  CLARK  INSUL¬ 
ATOR  CLAMPS. 


HADE  IN  NUMEROUS  TYPES 
SEND  FOR^ BULLETINS 


Clark  Electric  ^  Mfg.  Co.. 


Rochester,  N.  Y. 


Chicago,  III. 


12th  Edition 


12th  Year 


STANDARD  WIRING 

FOR  ELECTRIC  LIGHT  AND  POWER 


Bv  H.  C.  CUSHINQ,  Jr. 


This  book  contains  the  National  Electric  Code  of  Wiring,  ex¬ 
plained  and  illustrated,  together  with  the  necessary  _  tables  ana  for- 
mulaa  for  outside  and  inside  wiring;  and  construction  for  all  sys¬ 
tems.  300  pages.  Many  illustrations.  Price,  $i.oo  net.  Sent 
anywhere  for  the  price. 

Ask  for  our  Catalog. 

McGraw  Publishing  Company 

Publlahera,  Importera  and  Booksellera 
114  Liberty  Street  :  t  t  :  New  York 


ELECTRICAL  WORLD 


IS  MORE  WIDELY  QUOTED  AT  HOME  AND 
ABROAD  THAN  ANY  OTHER  ELECTRICAL 
JOURNAL  PUBLISHED  1  1  : 


ELECTRICAL  WORLD 

is  the  oldest  electrical  paper.  Is  the  pioneer 
In  the  foreign  Held  and  Is  the  only  weekly 
electrical  journal  which  publishes  its  circula¬ 
tion  every  Issue. 


TELEPHONE  APPARATIS 

FOR  LARGE  OR  SMALL  EXCHA^S 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


STATE  f  64tli  STREET'S 


CHICAGO,  lU 


(3 


E  L!  E  e  T  R'  I  C  A  L  .WO  R  'L  D'. 


You  Wouldn’t  Start  a 
Horae  Car  Line 

in  this  age  of  electric  cars?  Not  if  you  wanted  to  make  money  out 
of  the  business  of  transportation. 

Then  why  should  you  start  a  manual  telephone  exchange  in  this  age 
of  automatics,  if  you  'vant  to  make  money  out  of  the  telephone  busi¬ 
ness? 

The  automatic  system  of  telephony  bears  the  same  relation  to  the 
manual  system  that  the  electric  car  does  to  the  horse  car.  It  is  the 
apotheosis  of  telephone  development,  as  the  electric  car  is  of  trans¬ 
portation  development. 

The  automatic  telephone  system  produces  the  best  service  more 
economically  than  indifferent  service  can  be  produced  with  manual 


equipment. 

There  is  no  more  question  as  to  the  relative  popularity  of  the  au¬ 
tomatic  and  manual  telephone  service  where  the  two  kinds  are  in 
competition  than  there  is  as  to  the  relative  popularity  of  the  trolley 
car  and  the  horse  car. 

And,  as  for  the  securities — the  same  comparison  may  be  applied 
with  the  same  results. 

Our  Automatic  system  has  been  adopted  in  the  following  citiea 
Aberdeen  S.  D.  Hastings,  Neb.  Princeton.  N.  J. 

Akron,  Ohio.  Havana,  Cuba.  Richmond,  Ind. 

Albuquerque,  N.  M.  Hazleton  Pa  Riverside,  CaL 

Allentown,  Pa. 

Auburn,  Me.  Ark  San  Francisco,  Cal. 

Auburn,  N.  /.  Santa  Monica,  Cal. 

Battle  Creek,  Mich.  Benton,  Minn.  cUy 

Bellingham,  Wash.  Lewuton,  Me.  South  Bend,  Ind. 

Berlin,  Germany.  Lincoln,  Neb.  _  Spokane,  Wash. 

Buxton,  Iowa.  I^s  Angeles,  Cal.  Springfield,  Mo. 

CadillaiL  Mich.  Manebesten  Iowa.  ^t.  Marys,  Ohio. 

Champaign,  Ill.  Marianao,  Cuba.  Tacoma,  Wash. 

Chicago,  111.  Marion,  Ind.  Toronto  Jet.,  Can. 

Clayton,  Mo.  Medford,  Wis.  Traverse  City,  Mich. 

Cleburne,  Texas.  Miamisburg,  Ohio.  Orbana,  Ill. 

Columbus,  Ga.  Mount  Olive,  III.  Van  Wert,  Ohio. 

Columbus,  Ohio.  New  Bedford,  Mass.  Walla  Walla,  Wash. 

Dayton,  Ohio.  Oakland,  Cal.  Watch  Hill,  R.  I. 

El  Paso,  Texas.  Ocean  Park,  Cal.  Wausau,  Wis. 

Fall  River,  Mass.  Pentwater,  Mich.  Westerly,  R.  I. 

Ferguson,  Mo.  Portland,  Me.  Wilmington,  Del. 

Grand  Rapids,  Mich.  Portland,  Ore.  Woodstock,  N.B.,  Can. 


Princeton.  N.  J. 
Richmond,  Ind. 
Riverside,  CaL 
San  Diego,  CaL 
San  Francisco,  Cal. 
Santa  Monica,  Cal. 
Sioux  City,  Iowa. 
South  Bend,  Ind. 
Spokane,  Wash. 
Springfield,  Mo. 

St.  Marys,  Ohio. 
Tacoma,  Wash. 
Toronto  Jet.,  Can. 
Traverse  City,  Mich. 
Orbana,  Ill. 

Van  Wert,  Ohio. 
Walla  Walla,  Wash. 
Watch  Hill,  R.  I. 
Wausau,  Wis. 
Westerly,  R.  I. 
Wilmington,  DeL 
Woodstock,  N.B.,  Can. 


AUTOMATIC  ELECTRIC  COMPANY 
Van  Boren  and  Morgan  Streets,  Chicago,  U.  S.  A 


Your  Plans  for  1907 

should  include  telephone  service  at 
your  home  as  well  as  at  your  place 
of  business. 

It  isn’t  only  “just  as  easy”  to  do 
things  by  telephone,  it  is 

KASIKR 
CHEAPER 
AND  QUICKER 

New  YorK  TelepHone  Co. 

1 5  Dey  Street 


YOU  NEED  ME  IN 
YOUR  BUSINESS 

WHY? 

Because  2,500,000 
find  me  indispensable 

USE  THE  BELL 


The  Bell 

Telephoae 

Company 

ol 

Phlledelphla 


THE 


»  I 

American 

.  'I  ]  i 

Bell  Telephone 
Company 


125  Milk  street 


Boston,  Mass. 


THE  ABSOLUTE  STANDARD  OF  QUALITY 

_  The  aim  of  every  enterprising  telephone  manager  ia  to  give  the 
,  service  pouible  to  his  patrons.  The  surest  way  to  accomplish 
this  IS  to  use  Kellogg  Apparatus. 


Magneto  Ap¬ 
paratus  t* 
meet  the  re¬ 
quirements  of 
all  exchanges 
from  the 
smallest  to  the 


THE  BEST 


The  design 
of  these  cabi¬ 
nets  is  BO  sim¬ 
ple,  attractive 
and  popular 
that  many 
other  manu¬ 
facturers  have 
copied  it  for  a 
standard. 

WE  MAKE 
ONLY 

THE  BEST 


'loo-Lme  Express  lype  Cabinet. 

Our  “Bulletin  No.  oD’*  gives  complete  descriptions  of  our  mag¬ 
neto  switchboards.  YOURS  FOR  THE  ASKING. 

KELL06G  SWITCHBOARD  &  SUPPLY  CO. 


Congress  and  Green  Sts. 


CHICAGO,  ILLINOIS 


8“ 


ELECTRICAL  WORLD. 


JUST 

PUBLISHED 

SiRth  Bditlen,  Theronghlj  Isvlssd  and 

Bnlnrgsd-I90d.  ISme.  Cleth,  SSS  pngss,  184  Ulns.  Pries,  fLM  Ret 

The  Management  of  Electrical  Machinery 

A  Thoroughly  Revised  and  Enlarged  Edition 
Of  “Practical  Management  of  Dynamos  and  Motors” 

By  FBANCIS  B.  CROCKER  E.  M.,  PK.  D. 

Preftssor  of  BUctrical  Ettginoermg,  Columbia  Umvorsity,  N.  Y.;  Past  Pres,  of  the  Amer.  Inst,  of  Blectrieal  Bmgiueers; 

Past  Pres,  of  the  New  York  Bleetrieml  Soeiely. 

AND 

SCHUTLEB  S.  WHEELER.  D.  Sc. 

President  Crocker-Wheeler  Company;  President  of  the  Amer.  Inst,  of  Electrical  Engineers;  Member  American  Society  of 

Civil  Engineers;  Member  American  Society  Mechanical  Engineers. 


CONTENTS 

PART  1.  Selection,  Inotallatlon,  Connection  and  Operation. 

Introduction.  CHAP.  I.  Principles  of  Electric  Generators  and  Motors.  II.  Pacts  to  be  Considered  in  the  Selecdon 
of  Dynamo-Electric  Machinery.  III.  Installation  of  Machines,  Foundations  and  Mechanical  Ccxmections.  IV.  Installa¬ 
tion  of  Generators,  Switchboards,  Electrical  Connections  and  Auxiliary  Apparatus.  V.  Operation  of  Generators.  VI. 
.  Connection  and  Operation  of  Electric  Motors,  and  Method  of  Speed  Regulation. 

PART  II.  Inspecting  and  Testing. 

CHAP.  VII.  Adjustment,  Friction,  Balance,  Noise,  Heating  and  Sparking.  VIII.  Measurement  of  Electrical  Raatst- 
ance.  IX.  Measurement  of  Voltage  and  Current  X.  Measurement  of  Speed  and  Torque.  XI.  Determination  of  Power 
and  Eflkiency. 

PART  HI.  Localisation  and  Remedy  of  Troubles. 

CHAP.  XII.  Introductory  of  Treatment  XIII.  Sparking  at  The  Commutator.  XIV.  Heating  in  Generators  and 
Motors.  XV.  Heating  of  Commutators  and  Brushes.  XVI.  Heating  of  Armature  XVII.  Heating  of  Field  Magnets. 
XVIII.  Heating  of  Bearings.  XIX.  Noisy  Operation.  XX.  Speed  Too  High  or  Too  Low.  XXL  Motor  Stops  or  Fails 
to  Start  XXII.  Voltage  of  Generator  Too  High  or  Too  Low.  XXIII.  Dynamo  Fails  to  Generate. 

PART  IV.  Constant  Current  Arc  Dynamos. 

A  CONSIOBRATION  OF  TbUR  SpBOAL  RnSULATIlIC  AfTASATUS. 

CHAP.  XXIV.  Brush  Arc  Dynamo.  XXV.  Wood  or  Fort  W,ayne  Arc  Dynamo. '  XXVI,  XXVII.  Thomson-Hmsstea 
Dtmamo. 

PART  V. 

CHAP.  XXVIII.  Railway  Motors ;  Methods  of  Suspension,  Connection  and  Contnd,  Qeaning  and  Tnsprcfinn  Index 


Ive.*  Clolh,  291  Pagm*  178  lUtistratloas  Price,  82.50  Net 


Alternating  Currents 

Their  Theory,  Gencratloe  and  TransformaHoo 

BY 

ALFRED  HAY,  D.  Sc.,  M.LE.E. 

CONTENTS. 

AHeraatias  Carrents.  Freqacacy  aad  Wave  Shape.  Fhna,  Fac¬ 
tor  aad  A^Utadc  Factor.  SeriM  Arraagceieat  of  laipediuicea. 
Pohrphaae  Carreata.  Theory  of  the  Wattaieter.  Effect  of  Sdf- 
ladaelaace.  Geaeral  Coadinoas  to  be  Satiafied  by  Alternate  Cur- 
reat  lastnimeata.  The  Dyaaaio  Ueed  aa  aa  Alternator.  Tranafor- 
aaera.  Satio  of  Traaafonaatioa.  ladnetioa  Metora.  Squirrel-CaM 
laatraaicata.  AHaraator  Uaed  aa  a  Motor  SyaehroaloBL  Kcgula- 
tkm  of  AHeraatora  aad  Traaafonaera.  Reaiataaoe  Meaaureaaeata  of 
AlteraaUas  Carreat  Machiaeiy.  Aaouaiptfoa  Uaderiyiac  Approxi- 
laate  Theory  of  ladoedoa  Motora.  Bxperiateatal  Data  R^uired 
for  Coaatractioa  of  Ordc  Diacraai.  Detenalaatioa  of  Hyatereala 
Loaa.  Geaerator  Aetioa  of  ladactioa  Motor  at  Hyperayadiroaem 
Speed.  Phase  Retatkm  of  Stator  aad  Rotor  Carreata.  Rotary 
Coorertera  aad  Their  Ueea.  Coeipeasated  Motor.  ladex. 


NINTH  EDITION,  REVISED 
12iBe.,  Cloth,  ^Tl^sgest  lUesIrsled  Pike  |2Jt  Net 

The  Management  of  Accumulators 

A  PracHssl  Hsedbeok 

An  EdMon,  SEostty  Sff-^urUtosk,  of  Volume  I.  of  **EU€Me 
Light  InstoUatUms,  * ' 

>T 

SIR  DAVID  SALOMONS,  Bsrt.,  M.A. 
CONTENTS. 

Introductioa.  ladex  ef  Tenaa.  Deserlptioa  af  aad  thair 

Mode  of  Employaieat.  Settiat  Up  the  CeOe  aad  tba  AoSMBalaSsr 
House.  Cbargins — Storage  CSpac^  ef  Various  Cello  Weight  par 
h.p.-hour  Capacity  of  Various  Accuanlatora.  DtachertMs-  Ml- 
urea;  their  Causes  aad  Reawdiaa.  Taatlas  a  StcHee.  SeeMwry. 
Index. 


Any  book  in  the  above  list  will  be  sent  postpaid  on  receipt  of  price.  We  can  supply  any  engineering  book  published. 

Write  for  our  nnv  64  page  catalogue  of  eugineering  books. 

McQRAW  PUBLISHING  COMPANY 

Book  Department  114  LIBERTY  STREET,  NEW  YORK 
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Fairbanks-Morse  Quality 

,  This  is  why  all  discriminating 
buyers  have  confidence  in 

Fairbanks'Morse  Induction  Motors 

It  is  what  gives  them  their 
individuality  and  renders  them 
able  to  produce  Results. 

Sizes  from  2  H.P.  to  200  H.P. 

Send  for  Catalog,  No.  889  AM. 


Fairbanks,  Morse  &  Co. 

Chicago,  Ill.  _  St.  Louis,  Mo.  St.  Paul,  Minn.  Denver,  Colo.  Los  Angeles,  Cal. 

Cincinnati,  Ohio.  Detroit,  Mich.  Minneapolis,  Minn.  Portland,  Ore.  San  Francisco,  Cal, 

Cleveland,  Ohio.  Indianapolis,  Ind.  Omaha,  Neb,  Spokane,  Wash.  Bakeraiield,  Cal. 

Louisville,  Ky.  Kansas  City,  Mo.  Salt  Lake  City,  Utah.  Seattle,  Wash.  Santa  Maria,  Cal. 

New  York,  N.  Y.  London,  Eng. 


ELECT  R  I;G  A  L  W  O  R  L  D  .  . 

/  • 

The 

Chicago  Elecirical  Exposition 

will  be  held  in  Chicago 
January  14  -  26 

Don’t  forget  when  making  up  your  copy 
for  the 

Euctmcai  World 

Issues  of 

January  12  and  19 

That  they  WILL  BE  DISTRIBUTED  at 
the  Exposition 

Electrical  World  will  have  a  prominent 
booth  there  and  will  be  well  represented 

Euctricai  Womd 


1 


DIRECT  AND  ALTERNATING 


GENERATORS 


BUILT  IN  THE  LARGEST  SIZES  FOR 


S'fcroo'h  l^atlv^siy  Sorvleo 
aulpnnon't  Con-tral 


Ask  Tor  s  Oooy  or  Bullo'kin  No.  ON. 


WRITE 

OUR 

NEAREST 

HOUSE 
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Established  1820 


OVERLOADS 

DON’T  WORRY  THE  ENGINEER 


Low  Voltage  Genorators 

From  50  to  6,000  Amperes. 

For  Electroplatiii;  and  Electrolytic  Work 


Two  C“W  Alternating  Current  Generators  at  Elgin  National 
Watch  Case  Co.  Plant,  Elgin,  III. 

where  c-w  Generators  are  installed.  Our 
machines,  amply  designed,  are  celebrated  for 
their  overload  capacity. 

Bulletin  63  L  gives  a  list  of  C"W  users. 

COMPANY 

Alternating  and  Direct  Current  Machinery. 

AMPERE.  N.  J. 


Rheostats,  Voltmeters,  Electrical  Instruments  and 
Appliances,  Mechanical  Plating  Apparatus,  Electro¬ 
platers’  Chemicals,  Anodes  of  All  Metals,  Cold 
Galvanizing  Outfits  (Electrical). 

The  HANSON  &  VAN  WINKLE  CO. 

MAIN  OFFICE  AND  FACTORY, 

219-221  Market  Street,  Newark,  N.  J.,  U.  S.  A. 

B.anch:  Write  for  Bulletins 

Chicago,  Ill.  and  Catalogues 


DYNAMOS,  MOTORS  Standard  Telephone  Wiring 


Direct  and 
Alternating^ 
Current  •  • 


burke:  e:le:ctric  company 

Main  Offico  and  Worli^s:  E"RIE, 

NEW  YORK  PITTSBURG  PHILADELPHIA 

ae  Cortlandt  St.  Park  Bultdina  R*al  Estate  Trust  Building 

CHICAGO -MAURAL  «  CO.,  Fisher  Building 


for  Common  Battery  and  Magneto  Systems. 

By  JA/ViES  F.  FAIRMAN 

100  Pages  with  Diagrams.  Flexible  Leather  Binding. 
Pocket  Sise.  ,  Price  $1.00  Postpaid. 

dr. 

A  Handbook  for  Telephone  Men,  containing  Diagranu  of 
Circuits  for  Straight  Lines^  Party  Lines,  Plans,  Sub- 
Stations,  Private  Lines,  and  Intercommunicating  Sys¬ 
tems,  with  a  Brief  Description  of  the  Apparatus  Used 
and  Rules  of  the  Fire -Underwriters. 

McGraw  Publishing  Company 

114  Liberty  Street,  -  -  -  -  New  York. 


DjfMBot  or  Motors 


DYNAMOS 

For  Lighting, 
Plating,  Power, 
Alternating  Current 

MOTORS 

For  Elevators, 
Cranes,  Power. 

All  Machinery 
Guaranteed.  Will 
Give  Thirty  Days* 
Trial  on  Any 
Machinery. 
Rechartinc  Astomofelle 
Motors 

Highest  Efficiency. 
Send  for  Catalogues 
and  Pricea. 


THE  LINCOLN  EICCTBIC  COMPANY,  ulviuit  Mio 

H.  C.  TUNNELL,  N.  Y.,  Repr.,  s8  Mechanic  Street,  Newark,  N.  J. 


'  REGARDING  THE  ELECTRICAL  WORLD 

From  a  reflector  mxnufxcturer: 

“One  word  expresses  our  feelings  and  that 
is  ‘Success.’  We  presume  that  we  are  only 
one  of  30,000  readers  of  this  same  opinion.” 


€Uitnr€inn|imqt 

P.  O.  Box  1 64,  Richmond,  Vb. 

MANUFACTURE 

Induction  Motors,  1  to  50  H.  P.,  mompk  deliTeriot. 
Direct  Current  Motors,  1  to  50  H.  P. 

Generators,  both  D.  C  and  A.  C,  ^  K.W.  to  30 ICW. 


rt  I 


CHICAGO 


|Ntttt»not| 


Rotary  Converters 

Built  in  all  Capacities 


1 000  KW.  600  VOLT.  250  R.  P.  M.  ROTARY  CONVERTER 

Modern  Design,  Good  Commutation,  High  Efficiency 

Large  Overload  Capacity 

BULLETINS  SENT  FREE  ON  REQUEST 
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Do  You  Know  That 
CSC  Type  “S**  Motors 

whether  doing  Constant  or 
Variable  Speed  Work 
— w  hether  Belted  or 
Geared —  run  Cooler  than 
a  1 1  ot  h  e  r  m  o  t  o  r  s,  have 

Greater  overload  capacity  than  all  other 
motors,  with  positively  Sparkless  Commu¬ 
tation  ? 

A  Superior  Motor. 

In  CL  Class  of  Its  Own. 

WorKs  and  Gen«*al  Offices,  Garwood,  N.  J. 

M«w  T«rK  Office,  149  Ireadwey  Brencli  Offices 

Pklledelehle.  ChlceSe.  Beetea,  Leaden 

St.  L^ia  AgenU,  Tha  Han  Bleetrie  8.  a  A.  Oo.  Olaraiaod 
iUwt.  DaTld  Oaahr,  lUt  SchnflaM  BMe.  H.  B.  Oela  a  Oa.. 

ISB  Park  Bl^,  Pitfabarg,  I'a.  Uao.  wT  Thfimburgh,  ISi  SU- 
toanth  St.  DmTar.  Oolo.  Waltar  Olarka  l>aa>n,  Bau  «  Ooa- 
OMroa  Bldg.,  Noifolk.  Va. 


Ask  for  Bulletin  150  M. 


We  call  them  MULTI-SPEED  because  speed  changes  are  not 
made  by  steps,  but  an  absolutely  unbroken  range  is  furnished 
tetween  the  highest  and  lowest  points — in  other  words,  every 
imaginable  speed  is  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range  with¬ 
out  sparking,  with  an  efficiency  practically  as  high  at  one  speed 
as  another.  These  results  are  arrived  at  without  use  of  rheo¬ 
stats  or  controllers.  Let  us  mail  you  further  details. 

STOW  MTG.  CO.,  Binghamton,  N.  Y. 

General  Eurc^an  A«nts,  SELIG.  SONENTHAL  &  CO., 

"  Queen  Victoria  St.,  London,  Eng. 


WANTED, 

in  every  Electric  Light 
and  Power  Station, 

W  esco  Commutator 
Compound 

It  lubricates  and  prevents  wear  or  cutting  of 
brushes  or  commutators. 

Ensures  perfect  contact  and  dissipates  sparks. 
Prevents  eating  away  or  uneven  wear  of 
commutator  bars. 


Send  for  Prices. 


“Everything  Electrical.” 


I!l*  wesco  supply  CO. 

Fort  Worth,  Tex.  St.  Louis,  Mo. 


THE  JORDAN  COMMUTATOR 
TRUING  DEVICE 

For  truing  commutators  without  removing 
armature  from  dynamo  or  motor. 

bBbB  The  life  of  your  commutator  will  be  three 

times  aa  long  if  you  use  this 


P.UDtad  April  M,  ISM 


Maaufactured  by 


JORDAN  BROS. 


_ DIXON’S  GRAPHITE  BRUSHES_ 

To  keep  your  commutator  in  perfect  condition, 
use  Dixon’s  Graphite  Brushes.  These  brushes 
are  self-lubricating,  making  applied  lubrication 
unnecessary.  Get  free  brush  book  47-M. 

JOSEPH  DIXOH  CRUCIBLE  CO.  Jtrsty  City,  N.  J. 


08on  OrapHi'to 

Ihm  Purmmt  In  thm  World 

Manufactured  in  the  EUctric  Furnace  Free  from  Iron 
Beal  Filler  for  Drv  Batteries 

Ackestn  SraDhlte  Electrodes 

Write  US  for  full  informtiion 

INTERNATIONAL  ACHESON  GRAPHITE  COMPANY 
Niagara  Falls.  N.  Y.,  U.  S.  A. 


r 
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TRIUMPH  STEEL  FRAME  MOTORS: 


Universal  in  their  application. 

Most  up  to  date  in  construction. 

Rating  liberal,  and  every  motor  guaranteed. 


Triimph  Eleetri*  Company,  Branches  in  all  large  cities. 


and  t her ef or e 


Manufacturers  of 


AMERICAN-BALL  ENGINES,  DYNAMOS 
AND  MOTORS 


Mechanically  Excellent 
Electrically  Faultless 


Financially  Profitable 


Engines,  dynamos  and  motors  are  good  paying  invest¬ 
ments,  only  as  they  accomplish  the  work  they  are  bought 
to  do — with  least  possible  loss,  the  fewest  delays  and  interrup¬ 
tions,  and  minimum  care,  attendance,  repair  and  adjustment. 

We  are  prepared  to  furnish  complete  electric  generating 
equipments  for  direct  current  up  to  250  KW.  and  motors 
from  1  HP.to300  H  P,  We  guarantee  the  mech  inical  excellence 
of  these  machines  and  the  correctness  of  their  electrical  design. 

matter  what  you  may  be  willing  to  spend  on  engines, 
dynamos  and  motors,  you  cannot  buy  more  reliable,  more 
efficient  equipments  for  actual  'work  and  practical  results. 

We  make  this  claim  without  reservation  or  exception — 
1  _  _  *± 


Worksand  Main  offices;  34  Raritan  Ave.,  BoundBrook;  N.  J 
Boston  Office:  49Federal  St. 
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"rhe  Standard”  Motors 


Standard  Protecttd  Hnltipolar 
Tjrp*  Frames  I,  IH,  2,  3,  4,  5.  7^, 
10  and  12)4,  showing  Commutator 

•nd. 


Wheik  intended  for  belt  driving,  these 
Motors  are  equipped  with  the  efficient  Slid¬ 
ing  Base  shown  in  the  cot  above,  wherewith, 
hy  means  of  the  single  wrench  permanently 
attached,  the  tension  of  the  belt  may  be 
instantly  adjusted  when  necessary. 


‘Nielli 


Motors  For  All  Purposes 


CATALOG  210.  Onc'Seventh  H.  P. 


Motor*  for  individual  drive  for  Sewing  Machines 
Four  Size*  Direct  Current 
Two  Size*  Alternating  Current 

SSNJ}  F(y§(  BULLETINS 

New  York,  PWlndelphIa,  Boston,  HdnUfSCturin  j  Q 

Chicago  w»  ew.Ai*scTina<MEeT.  New  Jersey 


When  the  Motor  is  intended  for  direct 
driving  or  gear  driving,  it  is  provided  with 
broad,  flat  feet,  cast  in  one  piece  with  the 
body  of  the  Motor,  and  these  [feet  are  planed 
off  to  ^  exact  standard  distance  from  the 
centre  of  the  shaft,  and  are  provided  with 
bolt  holes  for  foundation  bolts. 

These  features,  together  with  the  careful 
design  and  the  exact  workmanship  made 
possible  by  our  large  output  of  this  limited 
line  of  Frames,  make  these  machines  very 
durable,  efficient  and  desirable. 


ARMATURE  COILS  AND  FIELD  COILS 

COMMUTATORS:  New,  Refilled,  Assembled 

ARMATURE  REWINDING  AND  REPAIRING 
ALL  WORK  CUARANTCKD 

The  Van  Dorn-Eiliott  Electric  Co. 

OUKVKL.AND,  OHIO 


SMALL  MOTORS 

For  Altg.  Current,  1/40  to  }4  H.  P. 
Direct  Current,  1/20  to  2  H.  P. 
Write  for  Bulletins. 

THE  EMERSON  ELECTRIC  MFC.  CO 

ST.  LOUIS,  MO. 

iMtMV  Oe««  ■■IWartbauci  IS*  Llbwt7  81.,  ■.«  Tark  fK,. 


A  complete  description  and  full  data 
as  to  speeds,  ratings  and  dimensions  are 
contained  in  our  Bulletin  No.  51,  a  copy  of 
which  will  be  mailed  for  the  asking. 


The  Robbins  ®  Myers  Co. 

SPRINGFIELD,  OHIO 

New  York:  66  Cortlandt  St.  Dallas:  Opera  House  Bldg. 

Boston:  aao  Purchase  St.  Baltimore:  407  American  Bidg. 

Philadelpha:  1103  Arch  St.  Chicago:  1107  Fisher  Bldg. 

St.  Louis:  iith  and  Locust  Sts. 

Los  Angeles:  *78  So.  Main  St. 

Cleveland:  337  Frankfort  Ave.,  N.  W. 

San  Francisco:  319  Howard  St. 


LOUIS  HECK 


SacoMMr  to  BTUOKT  *  HICK 

ELEaSICAL  MANUTACTURING  CO..  Ltd. 


Blsctrlcal  and 
Mechanical 

Engineer  and 
Draughtaman 


Teltphon*  No.  977 


Ivory  Syutam— 
Rspalrinfl 
Ra-windlaa 
Ra-eenatraatlea 


SB  N.  J.  RAILROAD  AVI.  0pp.  Market  St.  RaUrsad  Depsi  RIWARK.  N.  J 


£iiriitye  "Type  “T” 

An  efficient,  durable,  noiselets,  en> 
closed  motor.  Has  self-aligning,  bronze 
bearings,  and  laminated  wrought  iron 
field  and  armature.  If  you  waxM  the 
best,  write: 

THE  ELBRID6E  ELECTRICAL  MF6.  CO, 
Elbridfe,  N.  Y.,  U.  S.  A. 
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Watson  Multipolar  Motors 

and  Generators 

/ 

« 

Solve  the  problem  of  electric  operation  where 
the  use  of  large  motors  is  not  practicable. 


MecHanical  Appliance  Co., 

Milwaukee 

39-41  CortUndt  St.  316  Electric  Bldg.  1020  Old  Colony  Bldg.  1 101-2  Chemical  Bldg.  421  Andrus  Bldg.  1 522  Court  Place  \tlas  Bldg. 
NEW  YORK  CLEVELAND  CHICAGO  ST.  LOUIS  MINNEAPOLIS  DENVER  SAN  FRANCISCO 


V 


W 


Compact,  sym- 
metrical,  me¬ 
chanically  and 
electrically  per¬ 
fect.  Every  ma¬ 
chine  is  subject¬ 
ed  to  overloads 
before  leaving 
us. 


Our  motors  of 
multipolar  con¬ 
struction,  with 
armatures  of  the 
form  wound, 
coil  ventilated 
type,  possess 
every  advantage 
of  large  ma¬ 
chines. 


Fig.  3.  Standard  **D”  Type  Wataon  Motor. 


Write  for  bulletins  showing  how  useful  a  small 
motor  of  practical  construction  can  be  made 


N.  E.  MOTORS 

OriAMOS,  STORftSI  BATfCRIKS.  Bast  la  tha  Warirf. 
Writ*  for  Oataloauos  and  Prions 

THE  NEW  ENGLAND  MOTOR  CO. 

LOWBLL.  MASS. 


CENTURY 
SINGLE  PHASE 

MOTORS 

are  the  result  of  years 
of  experience  of  a 
corps  of  engineers 
who  have  a  keen  per¬ 
ception  of  what  is 
necessary  to  enter  in 
their  design  and  con¬ 
struction  to  make 
them  a  commercial 
success. 

CENTURY  ELEC.  CO. 

404  N.  4th  St. 

St.  Louis,  Mo. 


V 
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INTER-POLE 


Variable 

Speed 


MOTORS 


(PATENTED,  NOVEMBER,  1904) 


The  illustration  shows  a  Crane  Trolley,  manufactured  by  the  General  Fneumatic  Tool  Co., 
driven  by  two  I WTF.R-POLE  motors 


For  all  kinds  of  Electric 
Motor  Drive. 

Hoists,  Machine  Tools, 
Elevators,  Blowers,  Etc. 


The  lightest  and  most 
efficient  motor  in  the  mar¬ 
ket. 

Speed  ratios  up  to  6  to  1. 
Vx  H.P.  to  200  H.P. 


ELECTRO-DYNAMIC  COMPANY 

11  Pine  Street,  New  York  Works,  Bayonne,  N.  J. 


ehlladalphia,  Aroada  Building 
Boatoni  620  AUantlo  Avanu* 


BRANCH  OFFICCSi 
Norfoikt  Va<,  200  Board  of  Trad# 
Ralalghi  1  4  W.  Hargatl  Straat 


Pitlaburgh,  200  Ninth  Straat 
Danvar.  220  Ry  Exoh.  Bldg. 


»»»»»»»»»»»»»»»»»»»»»»»»» 

4  J  N'orthenT Bafflng  and  Orindina 'eqaipraautt  Mpcdally  dnlfnad  for  Uta  -rs  *  i  9 

41  tenrice.  Shafts  ara  exceptionanj  sturd;  sud  do  not  spnna  on  heary  it  I  R  m  A 

rurk.  Bearings  are  dust  proof— diafts  do  not  cut.  bearings  ^  not  heat  it  I  Sr  BR  |  B  B 

Mie  esiiecially  calculated  for  tiie  ie<|iiiieiDeiils  of  such  serriio  and  I  B  m  B  B  B  B  B 

hdl  lartTBP  aiKM  Bi-dt  Kiiilf  eBriahldk  attABH  Frt  aanaKlA  FKa  AtsAMFirso*  a#  FKa  a  I  v 


te  >i«e>is  ale  esiiecially  calculated  for  ttie  letiuiieineiils  of  such  serriio  anil  .jr 

2  the  larger  sizes  are  built  rariable  speed  to  enable  the  operation  of  tte  ^ 

T  grinder  or  buffer  to  suit  the  diameter  of  the  wheels.  ? 

7  Nortkara  llac*l  Hfi.  Co..  Bad’rs.Hf’rs,  Madison,  Win.,  U.S.A.  $ 

7  UiSTHICT  OFFICES— 42S  Monadnock  Block,  Chicago;  1236  Wells  Bldg.,  7 

^  Milwaukee,  Wis. ;  Sul  Land  Title  Bldg..  I’tiiladelphia,  I'a. ;  4U3-'1U6  Atlas  7 

4  Bldg.,  60t  Mission  St,  San  Francisco,  Cal.;  29  Broadway,  New  Tork; 

4  HI  East  Fifth  St..  St  I'aul.  .Minn.;  2Uu  Eiiuitabie  Bldg.,  Boston,  .Maas.  if 

»  - Bulletin  Xo.  «7 

o  4  ♦  4  4  4 -k  4 -k -k  ♦  ♦  4 -k -k -k -k  4  4 -k  4  4  4 -k  4  F  4 -k -k  ♦ ♦  4 -k -k  ♦  4 -k -k  4  4 -k 


Polishing 

Grinding 


Motors 


8  SIZES  Bulletin  No.  1866 

R.OTH  BROS.  &  CO.  CKica^o,  iir 


Arc  Lamp 
Poles 


IRON  ARC 
LAMP  POLES 

ELECTROLIERS 

OAS  LAMP 
POSTS 

BRACKETS 


Cataloffueaaod  price  lists 
on  application 

The  J.  L  Mod 
Iron  Works 

nth  Avo.  and  t7th  St. 
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'Always  safs  ow^  rsliabls.  Ask  your  frisnds. 
~~  I  Good  EiudiMerl] 


america^v 


Pnetiee 

Buainew  Pradenoe’  DietatM. 
that  tank  and  tower  ontflta  be  of 
the  moet  eafe  and  dnrabla  oon- 
stTuetion  iKwsible.  That  to  why 

Caldwell  Tanks  and  Towers 

are  built  from  carefully  eelected 
materiale  of  the  higheet  ralne 
in  this  serrioe  by  mechanici  who 
are  exmrts  in  the  buslneaa> 

The  tied  Gulf  Crorese  in  the 
tanks  to  as  enduring  as  steel, 
and  the  towers  are  models  of 
strength  and  rigidity. 

Erery  section  of  the  country 
has  Caldwell  Tanks  and  Towers, 
rendering  uneqnaled  serrioe  and 
ready  for  ere^  emergency.  Ask 
for  names  of  users  near  yon. 
Also  get  illustrated  catalogue. 

W.E.  CALDWELL  CO. 

LOUISVILLE.  KY. 

Steel— Wood  \  Tnw... 
Galranised  .J  Towers 

Wind  Mills— Pumps— Gas  Engines 


(TSADS  mabb) 


Tanks  I 


NEW  TORE  KILLS  CO. 
New  Terk  Kllh,  M.  T. 


Peerless  Tracing  Cloth 

AN  ALTOGETHER  AMERICAN  PRODUCT 

The  fabric  is  superior  to  that  used  in  the  imported  cloth, 
and  the  coating  and  finish  are  equal  to  them. 

PEERLESS  TRACING  CLOTH  is  perfectly  transpar¬ 
ent,  stands  erasures  easily  and  is  absolutely  free  from 
pinholes. 

A  trial  will  be  more  convincing  than  the  most  minute 
description. 

Get  a  Roll  and  Try  It 

On  request,  we  will  send  you  a  sample.  The  cloth  is 
right,  the  prices  are  right,  and  it  is  an  entirely  AMERI¬ 
CAN  product. 

PEERLESS  TRACING  CLOTH  is  fully  guaranteed 
to  come  up  to  the  standard  of  the  best  of  the  imported 
cloth  in  every  respect  and  is  cheaper. 

For  sale  at  all  the  larger  Stationers  and  Architect  and 
Engineering  Supply  Houses. 

If  your  dealer  does  not  carry  it,  send  us  your  name  and 
his  and  we  will  see  that  you  are  furnished  with  it. 

AMERICAN  TRACING  CLOTH  CO. 

N«w  York  Office :  1 1  Broadway  Factory :  Paterion,  N.  J. 


of  makiug  -these  little 
things  that  is  bound  to 
appeal  to  you' if  you  will 
permit  us  to  tell  about 
it  We  do  it  so  cheaply 
that  you  will  be  surprised 


when  you  see  our  estimate.  Write  us. 


EV£RETT-McADAI|ll 


Continuous  Eleotrio 


Treat  all  your  belts  with  Cling-Surface. 
It  will  increase  the  transmitting  capa¬ 
city  of  your  belts. 

Your  belts  will  run  easy  or  slack. 

It  will  increase  your  power  and  decrease  your 
friction  load. 

It  Is  a  preservative  filler  for  belts— not  sticky. 

CLING-SURFACE  COMPANY 

1034  NIAGARA  STRSKT  BUPPAkO,  N.  Y. 


Easy  to  operate,  compact, 
selfrcontained,  noiseless, 
small  amount  of  current, 
perfect  contact,  uniform  tone, 
variable  speed,  economical. 

REVOLUTE  MACHINE  CO 

521  West  45th  St.  NEW  YORK 

Furthsr  imformatiou  and  list 
ofntssrs  upon  rsqusst. 


SILENT  BLOQUBNeB 


Ever3rthing  else  being  equal,  a  quiet  machine  is  the  best 
seller. 

New  Process  Noiseless  Pinions  make  quiet  machines,  at 
positively  no  sacrifice  of  power  or  durability. 

On  the  contrary,  they  lengthen  the  life  of  the  metal  gears 
they  mesh  with,  and  will  outwear  any  ordinary  rawhide 
pinions.  Our  free  booklet  may  suggest  ways  of  improving 
your  product 

We  also  make  accurately  cut  and  planed  Metal  Gears,  in 
Spurs,  Bevels.  Internals  and  Racks. 

THE  HEW  PROCESS  RAW  HIDE  CO.,  SYRACUSE,  H.  Y. 


1 


1 


3  times  the  pull  of  a  wood  or  pulp  pulley. 
22  times  the  pull  of  iron  pulleys. 

2  the  weight  of  iron  pulleys. 

Non-Breakable. 


Rockwood  Paper  Pulleys 

BooKlet  101  Tells  The  Rockwood  Hfg.  Co. 

All  About  Them.  Indianapolis,  Ind^ 
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Patent  Automatic 

Hoisting  and  Conveying  Apparatus 

Ovsrhsad  Tramrail  and  Trolleys  for  Shop  Use 

Indispensable  for  the  safe  and  convenient  handling  of 
heavy  weights  indoors. 


Pulley  Blocks,  with  , 

hand  or  electric 
power  hoisting  and 
traveling  gear. 

Made  to  carry  any  load  and  adapted  to  any  location. 

We  furnish  complete  systems,  ready  for  installation. 

BROWN  HOISTING  MACH.  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


BRANCH  OFFICES 
London 


Pittnbnrg 


The  Two  Part 
Pin  Construction  of 

THE  MORSE 

Silent  Running 
High  Speed  Chain 

Permits  an  unbroken  contact  the  whole 
width  of  the  chain,  thus  doubling  the  length 
of  bearing  surface  In  a  chain  of  given  width. 
In  other  chains,  built  up  of  alternate  links, 
one  set  of  links  must  carry  the  pressure  of 
the  pin  in  each  direction,  leaving  but  one-half 
the  length  of  the  pin  for  bearing  surface. 

Catalogue  No.  7  gives  other  Intereetlag  particulars. 

Write  for  It. 

MORSE  CHAIN  CO. 

Ithaca,  N.  Y. 

Licensees  for  Great  Britain  and  Europe:  The  Westinghouse 
Brake  Co.,  Ltd.,  82  York  Road.  Kings  Cross,  London,  N. 


FRANKLIN  PORTABLE  CRANE  &  HOIST  CO. 

FRANKLIN.  PENN*. 


MAGNETIC  COUPLINGS 

Cutler-Hammer  magnetic  couplinn  form  the  simpUst  means  for 
ioining  two  sections  of  a  shaft,  and  make  a  connei^on  which  may 
be  instantly  released,  not  from  one  point  merely,  but  from  any 
number  of  stations. 

Two  cast-steel  rings  are  carried  on  web  plates  bolted  to  the  ends 
of  the  shaft 

The  field  ring  carries  an  enernzing  cotl  in  an  annular  slot 

The  armature  ring  is  separated  from  the  field  ring,  when  the 
latter  is  not  energized,  by  a  small  air  gap. 

When  the  energizing  circuit  is  closed  the  two  members  spring 
together  and  hold  the  two  surfaces  together  by  an  enormous 
pressure.  „  ,  .  , 

The  magnetizing  current  is  very  small,  a  fraction  of  one  per 
cent  of  the  power  transmitted,  in  the  larger  sizes. 

Send  for  Illustrated  Circulars. 


RANKLIN 


PORTABLE 
CRANE  &  HOIST 


Soon  pays  its  cost  in  any  plant.  It  enables  one  man  to 
lift  two  tons  and  transport  the  load  anywhere. 


TACHOMETERS 

FOR  HIGH  SPEED 


This  instrument  employs 
a  rawhide  gear  which 

engines,  turbines,  etc. 

fhe  Schaeffer  &  Budenberg  Mfg.  Co. 

New  Factory  Foxboro,  Mass. 
SALESROOMS: 

28  DayStraut,  Naw  York  18  West  Laka  8L,  Chicago.  IH. 


The  Phosphor  Bronze  SmeltingCo-Qmited 

2200  WASHINGTON  AVE.,PHILADELPHIA 
ELEPHANT  BRAND  PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, ROOS, SHEETS, ETC 

—  DELTA  METAL - 

CASTINGS.  STAMPINGS  and  FORGINGS. 
ORIGINAL  AND  SoLC  Makers  IN  THC  U.S. 


REG  TRADE  marks 


ELT^ 
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No  Occasion  to  Make  Repairs 


One  of  the  largest  manufacturing  companies  in  New  York  writes : 

“Your  elevators  give  us  no  trouble  whatever.  We  seldom,  if 
ever,  lose  a  trip  as  a  result  of  their  being  out  of  order,  and 
we  have  had  no  occasion  to  make  repairs  other  than  an 
occasional  renewal  of  parts  which  have  been  worn  out  by 
regular  service.  The  duties  that  our  elevators  have  been 
called  upon  to  perform  are  continued  and  severe,  but  they 
have  at  all  times  handled  the  work  promptly  and  efficiently.” 


The  Elevator  Trust  boasts  of  PROFITS  upon  REPAIRS  alone  of  $900,000  a  year 


Marine  E^ng'ine  MacHine  Co. 


Office:  126  LIBERTY  ST.,  New  York 


Works:  Harrison,  N.  J. 


ELECTRIC  AND  HAIND  POWER 


CRANES 


HOISTS 


A  C  OR  D  C 
MOTORS 


CASE  MFG.  CO. 

COLUMBUS,  OHIO 

'RIWTOKK  PITTSBrRflH  CHICAflO  CLBTBLAn  HAH  FBAliaaCO 

■caaT..BliuMr*Co.  A.  W.  nTokaff  C*.  F.SHMek  CAm.  ■,  gUas * r«.  LUI.7*Tkwftoa 
Ubart,  8t.  Faraiiii  BmA  Bldg.  Bldg.  Rcw  BaglaBd  B4lf.  flSIO  Jackaaa  Bt 


State  your  crane  requirements— maximum 
load,  head  space  and  about  the  height  of 
lift— and  we  will  submit  you  an  estimate. 

MARIS  BROTHERS,  Philadelphia,  Pa. 

AganUi  MANNING.  MAXWELL  «  MOORE 

Nwe  York  ChicAgo  Boiton  Pittiburg  CleroUad 


A  216  Mile  Lift 

Twenty  Yale  &  Towne  TRI¬ 
PLEX  BLOCKS  in  one  plant 
have^  each  lifted  about  216  miles 
in  six  years.  They  are  still  in 
excellent  condition. 

Yale  9  Towne,  N.  Y. 


CONVEYORS 

Hunt  Noiseless  Gravity  Bucket  Con¬ 
veyor,  which  carries  the  material  in  any 
direction,  without  shock,  breakage  or  vio¬ 
lence,  and  every  bearing  arranged  to  be 
kept  thoroughly  lubricated,  and  the  whole 
machine  as  durable  as  an  ordinary  ma¬ 
chine  tool.  We  shall  be  pleased  to  send 
our  catalogue  on  request 


Btfrrtt  BIrwl,  Wwt  R.w  Br<(bU»,  B.  V. 


Vcw  T«rk  OSmi  44  Broadway* 


We  can  supply  at  short  notice  any 
Hydraulic  Tool  needed  for  Electrical 
Railway  service — for  use  in  the  sheds — 
along  the  line  or  in  the  Power  House. 

Send  for  list  of  Motor  Lifts,  Rail 
Benders,  Axle  Straighteners,  Punches 
and  Jacks.  Ask  for  Edition  T. 

WATSON -STILLMAN  CO. 

26  Cortlandt  8t..  -  New  York 

453  The  Rookery,  Chicago 


Robins  Automatic  sejf-rcversing  Tripper  delivering 
material  to  storage. 

THE  VITAL  PROBLEM 

IN  MOST 

INDUSTRIAL  PLANTS 

IS  THE 

HANDLING  OF  MATERIAL 

The  solution  of  this  problem  is 

ROBINS  C0NVEYIN6  AND  ELUATIN6  HACHINERV 

which  combines 

LOW  COST  OF  OPERATION  WITH  CAPACITY  AND  DURABIIIT  Y 

Send  data  covering  your  problem  and  we  will  submit 
estimates  and  drawings  of  the  machinery  required  for  its 
solution. 

ROBINS  CONVEYING  BELT  COMPANY, 

1  5  PARK  ROW  NEW  YORK. 

Kaihvay  Kxcli.Tnpc  ITliltr..  C'liicaRo;  53  State  St.,  TToston;  Frick 
l»l(lg ,  I’ittsburgli ;  51 J  William  St.,  Montreal. 


A  conveying  medium  that  makes  otherwise 
inaccessible  locations  tributary  to  the  demands  of 
manufacture  must  combine  the  elements  of  speed, 
flexibility  and  capacity,  together  with  operative 
economy,  to  make  its  employment  wholly  profit¬ 
able.  Telpherage  demonstrates  supremacy  under 
most  exacting  conditions.  Ask  for  booklet  53. 


UNITED  TELPHERAGE  DEPARTMENT 

THE  DODGE  COAL  STORAGE  CO. 


Philadelphia,  Hunting  Park  Avc.  and  Reading  Ry. 

New  York,  299  Broadway.  Chicago,  39th  St.  and  Stewart  Ave. 
Pittsburgh,  1501-2  Park  Bldg.  Portland,  Ore.,  309  McKay  Bldg. 


Mead -Morrison  Mfg.  Co 


Coal  and  Aah  Handling  Machinery;  Rawion  Patent 
Graba,  McCaslin  Conveyon;  Power  Houm  Equipment: 
Electric  Hoists;  Tramway  Rail  Systems;  Cable  Roads; 
Cableways,  and  all  kinds  of  machinery  (or  the  handling 
of  bulky  materials. 

Catalogue  No.  14  Coal  Handling  Machinery.  Cata¬ 
logue  “  E  *’  Hoisting  Engines.  Catalogue  “  G  '  Derrick 
Swinging  Machines. 


CaaibrldfR  **A**  Boston  11  Broadway,  New  York 
74tli  St.  &  Klmbark  Ave.,  Chicaso 


LINK-BELT  APPLIANCES 


are  designed  to  suit  conditions — 
space,  material  and  so  forth. 

Every  Link-Belt  Installation 
means  a  saving  of  labor  and  a 
reduction  of  expense  for  handling. 

Write  us  to-day. 


A  MODEL  POWER  HOUSE  EQUIPMENT 

EMPLOYING  JEFFREY  MACHINERY 

Comprising  Complete 

S  System  of  Storage  Hop¬ 

pers  with  Pivoted  Bucket 
Conveyer  for 

We  design  thi.**  class  of 
machinery  to  meet  re¬ 
quirements. 

Catalogues  free  on 

ELEVATING  POWER  TRANSMITTING 

CONVEYING  CRUSHING  MACHINERY 

THE  JEFFREY  MFQ.  CO.,  Columbus.  0.,U.S.A. 

Naw  fork  Chicago  Boston  Pittsburgh  St.  Louis  Danvtr 


LINK-BELT  COMPANY 


Philadelphia  Chicago  Indianapolis 

New  York:  299  Broadway.  St.  Louis:  Missouri  Trust  Bldg. 
Pittsburgh:  1501  Park  Bldg.  Denver:  Lindrootb,  Shubart  &  Co. 
New  Orleans:  Wilmot  Mach’y  Co. 
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WATER  TUBE 


BOILERS 


Thousands  of  Steam  Boilers 

of  millions  of  Horse  Power  capacity  depend  on 

THE  WILLIAMS  FEED  WATER  REGULATOR 

for  the  safe  and  certain  supply  of  feed  water.  If  you  are 
not  using  them  send  at  once  for  catalog. 

THE  WILLIAMS  GAUGE  GO.  PinSBURG,  PA. 

39  CortlandtSt..  New  York  1410  Fisher  Bide*  >  Chicagoilll 


BABCOCK  &  WILCOX 

Steam 

Superheaters 

Adapted  for  installation  with 
BatKock  &  Wilcox  boilers  without 
change  in  boiler  setting. 


35  reuCHAL  bT. 

RHIt_ADE.I.RHIA  CHICAGO  Jil 

NORTH  AMERICAN  BLOC.  MAROOrTTC  BLM.  ^ 

SAN  FRANCISCO  DENVER. COL. 

63  PIRST  ST.  1421  FIFTEENTH  ST. 


OUR  BOOK  1STEAIT 

AXLANTA.CA. 

1027  2.PI.C  .LOC.  _ 

NO  MEXICO  CITY  ~ 
&LIK.  •  7  AV  ENIOA  JUAREZ 

AVAN  A.  CUBA 
CALLE  DE  LA  HAVANA 


The  Babcock  &  Wilcox  Company,  85  Liberty  St.,  New  York,  will  send  an  Klusfrated  book  on  “STEAW”  to  all  Interested,  upon  arplication. 


85  LIBERTY  S  • 
NEW  YORK^ 

CABLE  ADDRESSkA^ 
NEW  'VORK^^M 

"CLOVE  BOXE99 

ALL  FOREIGN  OFFIC^ 
"BABCOCK”.^ 


WAINWRIGHT 

EVENFLOW  HEATERS 


Hare  conugatcd  tubes  and  rapid,  even  flow  of  water. 
Thli  means  CLEAN  TUBES,  TIGHT  TUBES, 
and  STRAIGHT  TUBES.  All  heat  transmluloo 
records  broken. 

Send  for  catalogue  Not  6. 


COCHRANE  STEAM  SEPARATORS 


WATER.  -  TUBE 


The  Stirling  Consolidated  Boiler  Company 

GENEILAL  OFFICES 

Trinity  Building,  New  Yorh 

WerK«  Week. 

BARBERTON.  OHIO  MANSFIELD.  OHM 


Alberger  Condenser  Company 


95  Liberty  Street.  New  York 

Breach  Office.  205  Le  Salle  Street.  Chicago 


CCKHRANE  FEED  WATER  HEATERS 
COCHRANE  OIL  SEPARATORS 
SORGE-COCHRANE  SYSTEMS 


Send  for  Harrison  Safety  Boiler  Works 
Catalogues  3159  Rorth  17th  St..  PhUadolphla.  Pa. 


BOILERS 


STIRLING,  A.  &  T.  HORIZONTAL  AND  CAHALL  VERTICAL 
STOKERS  AND  SUPERHEATERS 


No  Brickwork 


The  Robb-Mumford  Boiler  has  a  sheet-steel 
case  lined  with  asbestos,  and  no  brick-setting 
has  to  be  provided  and  kept  in  repair. 

It  is  internally  fired,  making  a  saving  of  at 
least  10  per  cent,  over  an  externally  fired  boiler. 


ROBB-MUMFORD  BOILER  CO. 

Sooth  Framingham,  Mass. 


NEW  YORK  OFFICE 
II  Broadway 


BOSTON  OFFICE 
170  Summer  St. 


'^ohthingtoi 


•  •<•  '%v  ^  "<. 


WORTHINGTON 

Turbine  Pumps 


Save  Waste  Heat 

with  a 

Green  Fuel  Economizer 


A  Green  Economizer  will  recover  heat  from  the 
hot  gases  from  any  kind  of  furnace  or  other  source. 

The  Economizer  heats  water  up  to  boiler  tempera¬ 
ture.  It  forms  a  large  reservoir  of  hot  water,  which 
enables  the  boilers  to  better  meet  the  sudden  de¬ 
mands  for  steam  frequently  experienced  in  indus¬ 
trial  plants. 

We  would  like  to  discuss  your  waste  heat  prob¬ 
lem  with  you. 

Ask  for  Catalog  “EW.” 

The  Green  Fuel  Economizer  Co. 

Matteawan,  -  -  -  -  -  N.  Y. 


Built  for  ClII  Heads,  CapA.cities 
e^nd  Conditions 

WRITE  FOR  PARTICVLARS 


Henry  R.  Worthington 

114  Liberty  St,  New  YorK 


Soie  Builders  In  this  Country. 


OurTripiex  Pumps  are  Unequalled  iu  Desiro  and  Coostrudioi 

Made  in  a  Tariety  of  typea  and  aisea,  adapted  for  Water  Worha, 

_  Hydranlic  Eleratora.  Boiler  Feeding, 

Apartment  Honaes,  Mine  Pomplng, 
Irrigation,  Paper  Milla,  Refbanrlea, 
Breweries,  etc.  They  can  be  operated  hj 
[  Electric  Motor,  Gas  or  GasoUna  Bn- 
\  ginee.  Water  Power,  Staani  En^ae,  cte. 

'  THE  DEMING  CO.,  Salem,  Ohio 

k  GENERAL  AGENCIES 

I  Rsslaa  ft  Habbell,  Al-At  N.  Jeffersoa  St.,  Cfekaga 

C  Harris  Panp  ft  SappfyCa.tJM  2d  Are.,  PIttsftarg 

P  W.  P.  Dailett,  49  N.  7tli  St.,  miladelshia. Pa. 

L  Chas.  J.  Jager  Co.,  IM  ligli  St..  Rotlaa 
K  Ralph  B.  Carter  Ce.,  47  Dey  St.,  New  Verk 
m  Root,  Neal  ft  Ce..  I7«  Mala  St..  Beffale,  N.  Y. 

W  Darliaf  ires..  Meatreal 
"  Sydaar  Pomp  ft  Well  Co.t  Richmoad.  Va. 

Wrft.  h. - _ HO  .  Beoihaw,  Balkley  ft  Co.,  Saa  Fraaciaco 

Wiw.  Ikr  cetoistM  “o.  |rea  Warts  Co. .  Kaasas  C»y.  Ma. 


.  Direct-Connected  Electric  Pump 
WILLIAM  E.  QUIMBY.  Inc. 

40>60  C.  23rd  St.,  New  York.  Philadelphia,  Stokes  &  Parrish  Elevator  Co 


Separates  oil,  water  and  steam  from  a  mixture  of  the 
three  and  delivers  them  ready  for  future  use.  Heats  feed 
water  to  aio*  without  causing  back  pressure.  Removes 
back  pressure  where  it  now  exists,  bent  on  approval  to 
prove  its  worth. 

TEWART  HEATER  CO.,  16  dorfiH  kn.,  BUFFALO,  N.Y. 


universally  used  to  clean  and  preserve  boilers  because  they  are  scientiBcally  made,  put  out  in  the  most  condensed  form, 

and  do  the  work  most  economically. 


AT  WERTHEIH’S  STORES.  BERLIN 


three  stories  of  chimney  are  saved 
by  using  Sturtevant  mechanical 
draft. 

The  boilers,  for  2200  i.h.p.,  are 
located  immediately  under  the 
roof  of  a  four-storied  building. 
The  short  steel  plate  stack  merely 
projects  through  the  roof. 

Mechanical  draft  is  applicable 
to  all  locations  and  conditions. 


B.  F.  STURTEVANT  CO..  Boston.  Mass 


General  Office  and  WorKst  Hyde  Park.  Mass. 

New  York  PKiladelpKia  CKicafiio  Con 

Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Fans,  Blowers  and  Exhausters; 
Engines,  t;.lectric  Motors  and  Generating  Sets;  Fuel  Economizers;  Forges,  Exhaust  Heads,  Steam  Traps,  Etc. 


Protect  Suction 
and  Condenser 

lines  with  a 

Liberty  Twin 
Strainer 

Strains  any  liquid ; 
removes  foreign  par¬ 
ticles  from  feed  or  con¬ 
denser  water. 

One  side  can  be  cleaned 
while  the  other  remains 
in  service. 

Send  for  our  circu¬ 
lars. 

LIBERTY  MFQ.  CO. 

6901  SusQuehanna  Street 
PITTSBURO,  PA. 


[OURO  DL4lW  0rr  VALVES 


csTiifuMMK. 

LVNilENBCIMCR  CdMRi 

«cHe«AL..4m6na  woMijs. 

OHIO.  IX  0.4 


'^e  Improved 
Governor 


WATER  WHEEL 
STATISTICS 


Water 

Wheels 


The  *Petton  was  the  first  impulse 
wheel— invented  in  J888.  ‘  Since  then  there 
have  been  manufactured  12,500  *Pelton 
Wheels  with  a  combined  capacity  of 
approximately  1,125,000  H.  *P.  Single 
units  1^8  to  10,500  H,  1*,  Heads  from 
20  ft,  to  2,200  yt.  The  Velton 
Catalog,  a  treatise  on  XOater 
Votuer,  will  interest  the  engineer. 


We  will  install 


THE  PELTON 
WATER  WHEEL  CO 


The  Improved  Governor 


COMPETITION 

with  any  Governor  on 

A  SIXTY  DAYS’  TRIAL 

HOLYOKE  MACHINE  CO 

WORCESTER,  MASS. 


143  Liberty  Street 
NEW  YORK 


19th  and  Harrison  Streets 
SAN  FRANCISCO 


DOBLE 

TANG  ENTIAL 
WATER  WHEELS 


AMERICAN  STEEL  FOUNDRIES 


Have  been  accepted  as  standard  by 
reason  of  their  high  efficiency  and 
remarkable  durability.  :  :  :  : 


Hydro-electric  Power  Plant  Construction 
a  Specialty.  :  :  Write  ior  our  Bulletins. 


ABNER  DOBLE  COMPANY 


ESTaBLISNCD  1650 

ENGINEERS  :  San  Francisco,  U.  S.  A 

Ciclishe  LIceasee  la  Caaada 

The  Joha  McDoagaii  Caleiaalaa  Iroa  Works  Co.  •  LU-.  Moatreal 


New  American  Turbine  Equipments 

Deaigned  and  Built  to  meet  any  conditions. 

SEE  CATALOG  I  2. 

THE  DAYTOH  GLOBE  IRON  WORKS  CO. 

DAYTON.  OHIO,  0.  S.  A. 


STEEL  CASTINGS 


WE  CANNOT  PROVE  TO  YOU  THAT  OUR 


GOVERNORS 


UNLESS  YOU  GIVE  US  A  CHANCE  TO  DO  IT?  Write  Us.  Visit  Our  Plant 


THE  LOMBARD  GOVERNOR  CO 


ASHLAND,  MASS 


If  the  SPEED  of  the  turbine  is  to  be  controlled  by  a  GOVER¬ 
NOR,  the  turbine  should  be  of  such  capacity  that  it  will  develop 
the  MAXIMUM  POWER  required  when  operating  at  ^  to 
^-in.  gate,  then  when  an  overload  is  thrown  on,  the  governor 
can  open  the  gates  wider  and  allow  an  increase  in  power.  The 
EFFICIENCY  of  the  SAMSON  between  ^  and  ^  gate  is 
over  84  per  cent. 

JAMES  LEFFEL  &  CO. 

308  Lagonda  St.,  Springfield,  Ohio,  U.  S.  A 


PAIR. 


iYloCORMICK 

TURBINES 


“Pair  McCormick  Turbines,  1400  H.  P.,  400 
R.  P.  M.,  160  feet  head,  driving  generator  in 
power  plant  of  the  Cascade  Water,  Power  and 
Light  Company,  British  Columbia. 

IVe  design  and  build  Turbines  to  rflcet  require¬ 
ments.  Write  for  catalogue  if  interested.” 


BRANCH  OFFICE 

1  76  Federal  St.,  Boston,  Mass. 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.  S.  A 


'X  Mount  Holly  , 

3  •  ^  New  Jersey,  U.  S.  A. 

Manulacturs  the 

LEVIATHAN 

Hinged  Gate  Turbine 

For  speed,  power  and  ef¬ 
ficiency  it  equals  any  wheel 
made. 

Upright  and  HorizcMital. 

These  Turbines  are  recog¬ 
nized  as  the  most  effective 
water  wheels  made. 

Your  inquiries  should  come 
direct  to  us  for  this  class  of 
machinery. 
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Power  Costs  Guaranteed 

With  fuel  or  crude  oil  at  cents  per  gallon  we  will 
guarantee,  under  bond,  that  the  cost  of  power  with  the 
Diesel  Oil  Engine  in  the  purchaser’s  hands  shall  not 
exceed  33J4  cents  per  100  brake  horse  power  hours  at 
half  load  and  28  cents  per  100  B.H.P.  hrs.  at  full  load. 

No  steam  engine,  steam  turbine,  gas  or  other  oil 
engine  can  approach  even  under  test  the  absolute 
economy  which  we  will  guarantee. 

It  will  pay  you  to  write  for  our  new,  complete  catalogue. 

AMERICAN  DIESEL  ENGINE  CO. 

11  Broadway,  New  York  City 

Western  Office:  Traction  Bldg.,  Indianapolis,  Ind. 


MIWwTOIE 

BOSTON 


PHILADELPHIA 


FOOT  B.  ISStli  SI. 

ATLANTA 


CHICAGO 

PITTSBURG 


CINCINNATI 
ST.  LOUIS 


ONE  HORSE-POWER 
ONE  POUND  OF  COAL- 
ONE  HOUR 

This  can  only  be  attained  by  the  use  of  a  Gas  Engine. 
Gas  Engines  are  now  being  built  by  several  Companies  in 
units  of  two  thousand  horse-power. 

The  very  highest  economy  attainable  exceeding  any  water 
power  is  by  , 

Dr.  Monds  Producer  Gas  Process 

whereby  this  pourd  is  largely  paid  for  from  the  by-products 
of  the  coal.  For  full  information,  address 

I.  D.  WOOD  &  CO.,  400  Chestnut  St.,  PHILADELPHIA 


We  Guarantee  Eighty  Per  Cent 

of  the  full  thermal  value  of  Bituminous  Coal, 
Lignite,  Wood,  and  other  fuels,  converted  into 
fixed  gas,  free  from  ail  impurities,  by  the 

Loomis-Pettibone  Gas  Generating  System 

the  volatile  matter  and  tar  being  gasified  by 
means  of  our  patented  processes,  thereby  greatly 
increasing  the  efficiency  of  the  system  and 
making  it  particularly  adapted  to  the  operating 
of  gas  engines.  _ 

Power  and  Mining  Machinery  Company 

General  Offices  and  Worb:  CUDAHY.  WIS. 

(Bubork  .f  HIlw.akM) 

ATLANTA  BOSTON  CHICAGO  COLUMBUS  DENVER 
EL  PASO  NEW  YORK  SALT  LAKE  CITY 


WOODWARD 

WATER-WHEEL 

GOVERNORS. 


Are  complete  in  them¬ 
selves.  No  pumps  or  elec¬ 
tric  current  required.  The 
regulation  is  right  and  the 
price  is  right. 

Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 

lOCarORD,  ILL. 


The  Buckeye  Gas  Engine 

for  every  Electric  Service,  especially  as  a  prime 
mover  in  generator  units,  for 

Direct  Connection  to  Generators 

Perfect  Ruiuiing  Balance  and  Speed  Coatrel 

without  counter  balances  and  independent  of  sudden 
changes  of  load. 

Self-cleaning  from  spent  gases  and  dirt. 
Duplicate  ignition.  Jump-spark  if  preferred. 

85  per  cent,  efficiency  demonstrated. 

Write  us  if  interested. 

The  Buckeye  Engiue  Co.,  saitm,  om« 
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EXHAUST  STEAM 

WHY  Waste  this  valuable  By-Product  by  Exhausting  to 
the  Atmosphere  or  Running  your  Engines  Condensing? 

Write  for  the  “STORY”  of  District  Steam  Heating 

AMERICAN  DISTRICT  STEAM  CO. 

MAIN  OFFICES  WESTERN  OFFICES,  Monadnock  Bldg. 

LOCKPORT,  N.  Y.  CHICAGO,  ILL. 


McIntosh,  Seymour  &  Co.  “.'r'" 


IRCINESp  all  SIzas  and  Typaa,  ta  maet  Spaelal  Raqalramanta. 

■■W  YORKi  MofnlMh.  Saymaiir  «  0*m  S«  Cortlandt  SI.  BOSTON  i  J.  A.  Oraat  S  0»h  TrmmtoM  BmMSIw. 

SAN  FRANCISCO  i  Chaa.  C.  Moara  A  Ca..  SS  Flrat  Straal. 
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RAINBOW  PACKING 


The  only  thoroughly  reliable  flange  packing  in 
the  world. 

Can’t  blow  Rainbow  out. 

For  steam,  hot  water,  oil,  ammonia,  air  or  cold 
water  joints. 

Eighty-five  per  cent,  of  the  power  houses  in 
the  United  States  use  the  celebrated  RAIN¬ 
BOW  PACKING. 

Isn’t  this  a  flattering  testimonial? 
Manufactured  exclusively  bv 

Peerless  Rubber  Manufacturing  Co. 

16  Warren  Street  -  -  .  NEW  YORK 

Detroit,  Mich.,  2i  Woodward  Are.  Seattle.  Waah.,  Railroad  Way  and 
Chicaco.  Ill.,  202-210  So.  Water  St.  OccidenUl  Ave. 

Indianapolia.  Ind..  18  8.  Capitol  At.  Kansas  City,  Mo.,  1221-1223  Union 
LouisTille.  Ky.,  Northeast  Cor.  2nd  Are. 

and  Washington  Sts.  Waco,  Texas,  709-711  Austin  Are. 

New  Orleans,  La.,  Cor.  Common  Pittsburg,  Pa.,  634  Smithfleld  St. 

and  Tchoupitoulas  Sta.  AtlanU,  Ga.,  7-9  S.  Broad  St 

Omaha,  Neb  1218  Farnam  St.  Columbus,  Ohio,  Cor.  Long  and 

Richmond,  Va^  1323  E.  Main  St  Third  Sta 

Clereland,  Ohio.  61  Frankfort  St. 

Hf  Buffalo,  N.  Y.,  43-46  Pearl  St. 

St  ^uii  Mo. .''1213  Locust  St  Boston,  Maas.,  110  Federal  St. 

Denrer,  Col.,  1621-1639  17th  St  Syracuse,  N.  Y.,  212-214  S.  Clinton 

San  Francisco,  Cal..  17-23  Beale  St.  „  St.  „  „  ,  o. 

and  12-24  Main  St.  Rochester,  N.  Y.,  65  E.  Main  St. 


In  our  Corilos  onglnoo  otoam  dlotrlautlon  is  effected  by  four 
multiported  valves  of  the  Corliss  type.  The  admission  valves 
ars  opsratsd  by  ourl  patented  positive  motion  valve  gear 
whioh  gives  a  movement  praotloally  Identical  with  the  Corliss 
releasing  gsari  I.  o.i  holding  the  valves-  motionless  during 
their  unbalanoed  period.  This  permits  of  a  higher 
rotative  speed  and  better  eoonomy  than  the  older  forms  of 
releasing  gear  Corliss  engines.  Send  for  our  25th  Anni¬ 
versary  Booklet. 


Fleming  Engines 


Boilers 
Ejigines 
s  Feed 
W  ater 
Heaters 


MAY  BE  DEPENDED  UPON 
FOR  EXACTING  AND  CONTINUOUS  SERVICE 


AtA  in  everjr  respect.  Only  the  very  best  MATERIALa, 
WORKMANSHIP  and  RESULTS  are  pledged.  Hence 
FLEMING  ENGINES  should  not  be  compared  with  those 
which  are  designed  and  built  to  render  low  prices  the  hoped- 
for  attraction.  Our  Engineering  Department  is  at  rour  dis¬ 
posal. 


Manufactured  by 


Main  Office 
and  Works 


Harrisburg  Foundry  ft  Machine  Works 

HARRISBURG,  PA.,  U.  S.  A. 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES. 


No.  81 1  N.  Second  Street,  St.  Losis,  Mo. 
No.  024  Menadnock  Block,  Chicago,  III. 


BRANCH  OFFICES 


ROBT.  WETHERILL  &  CO 


INCORPORATED) 


CHESTER,  PENNSYLVANIA 


CORLISS  ENGINES 

tRY  SAFETY  BOILERS 


PLANTS 
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Buckeye  E^ngine 

Types--3 


A  BOVE  are  shown  front  and  back  views  of 
our  Heavy  Duty  Class  C  Simple  High 
Speed  Buckeye  Engine,  direct  connected 
to  D.  C.  Generator.  On  account  of  its  excep¬ 
tional  regulation  and  economy  of  operation,  it 
has  no  superior  for  driving  direct  and  alternating 
current  generators  where  high  speeds  are  de¬ 
sired,  as  in  isolated  plants  or  small  stations. 

Notice  the  massive  sub-base  with  extension  to 
carry  the  generator — a  perfectly  self-contained 
unit. 

All  parts  are  accessible,  while  fully  provided 
with  oil  guards. 

This  type  built  in  sizes  from  15  to  400  H.P. 
Other  types  and  sizes  to  meet  every  requirement. 

All  described  in  detail  in  our  catalog- 


BUCKEYE  ENGINE  CO..  Salem,  Ohio 


iiiLiliiif 


A  Welded  Flange  is  the 
Safest  Flange 


Those  familiar  with  such  things 
never  dispute  that  fact.  The 
use  of  Welded  flanges  has  been 
limited  only  by  the  difficulty  of 
obtaining  them  promptly  and 
at  the  right  prices. 


Ballwood'Welded  Flanges 


may  now  be  had  promptly  in 
all  sizes  and  according  to  speci¬ 
fications.  They  are  made  in 
the  best  possible  manner,  and 
are  the  only  flanges  in  which 
both  faces  and  periphery  are 
machined  true.  Tell  us  your 
needs. 


Vertical  and  Horizontal  Engines 
Slow  and  Medium  Speed 
Engines  Steam  Turbines 


'  THE 

Hooven,  Owens,  Rentschler  Co. 

Hamilton.  Ohio 

Northwestern  Agency :  R.  B.  Wbitacre  S  Co. 

612  Manhattan  Bldg.,  St.  Paul,  Minn. 

N«wT«rk  Chiefs*  St.  L««lt  AtUnU  PItttberS  SanFranclaco 


Works  and  General  Office  New  York  Sales  Office 
Elizabethport,  N.  J.  17  Battery  Place 

steam  Engioea.  Rateau  TurMnea,  Welded  Flangea.  Bends 


Compound 
Steam  Turbines 


steam  Turbine  Motors 
SteamT  urbi  ne  Dynamos 
Steam  Turbine  Blowers 
Steam  Turbine 

Centrifugal  Tumps 
Electro -Motor 

Centrifugal  Pumps 

•END  FOR  OATALOQUE  NO.  24 

DE  LAVAL  STEAM  TURBINE  CO 

Works  and  Sales  Offices,  Trenton,  N.  J. 


Direct  Connected 

Economical,  Simple.  Easily  stripped  and  assem¬ 
bled.  Compact.  Fool  proof.  Self-balanced. 

No  counter-balancing  pistons  or  labyrinths.  No 

K rejecting  buckets.  No  guide  buckets.  No  valves. 
To  expensive  oil  compression  system.  No  gears. 
Orders  taken  for  units  of  from  600  to  10,000  horse¬ 
power. 


Steam  Turbine  Seriea  Pump 


AMERICAN  TURBINE  ENGINE  CO. 

Head  Office:  Agency: 

Washington,  D.  C.  42  Broadway, 


Incorporated 

1876 


I.  P.  MORRIS  COMPANY 

PHILADELPHIA,  PA. 


Established 

1829 


The  end  of  a  condenser 

shouldn’t  be  even  in  sight  after  10  years’  service. 
Yet  in  several  cases  we  know  of,  the  condensing 

n  apparatus  was  completely  worn  out 
after  7  years’  service  and  was  then 

Conover  Condensers 

1  which  after  10  years’  service  are 
still  good  as  new.  They  are  the 
only  condensers  sold  under  a  duty 
guarantee.  May  we  send  details? 

WATSON  MACHINE  CO.  Paterson,  NJ 


Designers  snd  Builders  of  Specisl  Instsllstions. 

ENGINES  Iligh-Duty  Pumping,  Blowing  and  Mine  Hoisting 
Vertical  and  Horizontal  TURBINES  for  High  and  I.ow 
High-class,  Fire  Tube  Types — Stationary  and  Marini 
Centrifugal  Pumping  Machinery,  Tanks,  Special  Heavy  Macli 
sons  Manganese  Bronze  Castings  a  Specialty.  Iron  Castings 
Tons. 


PROVIDENCE  ENGINEERINO  WORKS 

Providence,  R.  I. 

Builders  of  Engines  and  Consral  Machlnsrf 

Successors  to 

Providence  Steam  Enqine  Co.,  and  Pace  &  Sargent  Engine  Co. 
New  York  Office :  42  Broadway 


SPECIAL  FEATURES  OF  OUR 
UNITS  ARE : 


4: 


Type  F  Circuit  Breaker 


We  illustrate  complete,  and  in  detail,  a  carbon-break  circuit  breaker  which;  within 
its  range,  is  equal  to  any  other  breaker  of  five  times  its  cost. 


Westinghouse  Electric  &  Mfg.  Co 


PITTSBURG,  PA. 

aan  i^ntncuco 
Seattle 

r  Syracuee 

Oty  of  Mexico. 


Address  Nearest  District  Office. 

Atlania  Buffalo  Cleveland 

Boeton  Ckicaco  Dallas 

Baltimore  Cincinnati  Denver 

Canada:  Canadian  Westingkense  Co., 


Detroit 

Loa  Angeles 

Minneapolis 

Ltd.,  Hamilton,  Ontario. 


New  Orleans  Pittsburg 

New  York  St  Louis 

I'kiladelpbia  Salt  Lake  City 

Mexico:  G.  &  O.  BranifI  &  Co.,  4 


"  -r 


Westinghouse  Electric  &  Mfg.  Co. 

Atlanta  Buffalo  Cleveland  Detroit  New  Orleans  Pittsburg  San  Francisco 

Baltimore  Chicago  Dallas  Los  Angeles  New  York  St.  I^uis  _  Seattle 

Boston  Cincinnati  Denver  Minneapolis  Philadelphia  Salt  Lake  City  Syracuse 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario.  Mexico:  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 


Portable  Lamp  Testing  Volt-Wattmeter 


Every  Central  Station  Should  Have  One 


There  are  two  concentric  scales,  one  indicating  watts, 
the  other  volts.  The  wattage  of  the  lamp  or  the  voltage 
of  the  current  can  be  read  by  using  the  switch  to  cut 
the  series  windings  in  or  out. 


Can  be  used  without  change  of  calibration  on  either 
alternating  or  direct  current  circuits.  Rever.se  readings 
not  necessary  on  direct  currents.  A  socket  is  provided 
for  the  lamps  to  be  tested. 


The  Roney  Stoker 


Simplicity 

of 

Operation 


is  a  marked  characteristic; 
two  simple  adjustments,  both 
within  the  comprehension  of 
the  ordinary  fireman,  control 
the  whole  action  of  the  stoker, 
forcing,  checking  or  banking 
the  fire  at  will. 


Write  for  our  Roney 
Stoker  Catalogue 


10,000  H.P.  of  Ronev  S'.okers  on  se-'ond  floor  of  boiler  room,  74th  St.  Power  Station,  Interborough 

Rapid  Transit  Co.,  New  York. 


The  Westinghouse  Machine  Co. 


DESICNEKS  AND 

BUILDERS  OF 

New  York,  10  Bridge  St. 

Boston,  131  State  Street. 
Cleveland.  New  Kngland  Building. 
Chicago,  171  La  Salle  Street. 


Steam  Engines,  Steam  Tnrbines,  Gas  Engines,  and  the  Roney  Stoker 


Cincinnati,  Traction  Building. 
Atlanta,  Candler  Building. 

St.  Louis,  Chemical  Building. 
Baltimore,  Continental  Bldg. 


Pittsburg,  Westinghouse  Building. 
Philadelphia,  No.  American  Building. 
I_)enver,  .McPhee  Building. 

San  Francisco,  Hunt,  Mirk  &  Co. 


Decembkr  29,  igof 


TRADE  MARK 


QUICK  SHIPMENTS 


rmARK  a.  paiLLira.  Prasi«*Bt. 

■uenil  PRILUPB;  TlM-PTMldrat. 
a  ■.  WAanmBIL,  TrMUBrw. 

a  B.  BBimiOTOH,  Jr^BMntory. 

'Aoericao  Electrical  Works 

PHILUH8DALB,  R.  I. 

Bare  &  lasalated  Electric  Wire 

llBCtalc  Llgkl  LIbb  Wire 

Railway  Feeder  &  Trolley  Wire 

<UlvMbe4  IroB  Wire  aaB  Straeds 


Do  you  buy  beltio;  by  the  pound  weif  ht  or  by  the  pound  pull  ? 

If  the  first,  you  probably  get  ordinary,  oak-tanned  belting,  because 
it’s  cheaper  per  lb.  Oak-tanned  belting  is  stiff,  hard  and  short 
fibered.  It  must  be  put  under  heavy  tension  to  prevent  slipping, 
wasting  power  in  the  shaft  bearings  and  requiring  a  bigger  belt. 

SHULTZ  SABLE  BELTING 

is  rawhide  inside,  kid  surface  outside.  It  is  strong  and  tough  like 
catgut,  but  more  flexible.  It  clingy  to  the  surface  of  the  pulley 
and  can  be  run  slack.  (Did  you  know  that  the  pull  of  belts  on 
pulleys  may  vary  from  15%  to  56*7^  of  the  pressure?  Sable  i«  in 
the  40-and-up  class.)  Send  for  Sable  Book  No.  10  and  we’ll  tell 
you  a  few  things  about  belting. 

SHULTZ  BELTING  COMPANY,  ST.  LOUIS,  MO. 

New  York,  111  Chambers  St.  Boston,  114  High  St. 

Philadelphia,  116  N.  Third  St. 


The  Coal  &  Iron  National  Bank 


143  LIBER1Y  SIRIET 


New  York 


Capital  and  Surplus,  $t ,000.000,00, 


S  JENKINS  BROS.  VALVES 

are  the  standard  Renewable  Disc  Valves,  are 
well  designed,  and  have  full  o;>enirg.  They 
are  made  of  the  best  grade  of  new  steam  metal, 
and  are  all  carefully  inspected  and  tested  before 
leaving  the  factory,  to  that  every  purchaser  is 
assured  of  receiving  first-class  quality  and 
workmanship.  All  genuine  bear  Trade  Mark 
as  shown  in  the  cut. 

Jenkins  Bkos.,  New  York,  Boston,  Philadelphia,  Chicago,  London. 


“Phono-Electric” 

Wlr« — “11*8  Tough”  \ 


For  Trolley,  TelcpboiM 
and  Telegraph  Linea. 

Bridgeport  Brass  Co. 

PoalBl  Tdegraph  Baildiag. 
■roBdiTBy  and  Murray  Street, 
New  York. 


New  York  Insulated  Wire  Company 

Mala  Office  t  114  Liberty  Street,  N.  Y.  breaches  t  C  RIC AGO.  HI  Detpiaiaet  Street. 

■OSTON.  7  Otis  Street  t  SAb  FbAhClSCO,  7M  Folsom  Slrtel. 


Every  electric  light,  railway  and  power  plant  ahonld  be  prorldad  wMi 

BRISTOL'S  RECORDING  INSTRUMENTS 

f  VOLTMETERS  PRESSURE  OAOBS 

AMMETERS  VACUUM  OAOBS 

WATTMETERS  TtlERMOMBTBRS 

SIMPLE  ACCURATE  DURABLE 
Contlauoua  records  In  lak  on  paper  charts 
SEND  FOR  CATALOG  K  AND  DISCOUNTS 

The  Bristol  Co.,  Witerbury,  Com.,  II.  S.  A. 

MS  Ulh  lU  LMcrty  St.  75J  Moaatf^xk  Bldg.,  Cblcaft. 


RUBBER  COVERED 

/jCT\  Wires  and  Cables 

For  Every  Service 

Underground,  Aerial  and  Submarine  naa. 
“Satkty’'  wires  and  cablet  have  the  endornn- 
ment  of  some  of  the  largest  users  in  tha 
United  States. 

rhe  Safety  Insolated  Wire  &  Cable  Co. 

114-116  LIBERTY  STREET.  NEW  YORK 


Warren.  Ohio 


Western  Office  :  324  Dearborn  St. ,  Chicago,  III. 


aaw  Toaa,  r.  a.  Dstoho*.  m  oartuadt  at. 
oaioaeo,  a  H.  Huamotd,  IM  Aduni  SWMt 
■oaraBAL,  b«c.b.  a.  rbinipt’  Bi«otrie.u 

Warkt. 


National  Electrical  Code  Standard 

“0.  K.”  Weatherproof 
Slow-Burning  Weatherproof 
and  Ideal  Wire 


IF  the  SUPPLY  HOUSE  you  trade  with  does  not 
keep  our  GOODS  in  stock  WRITE  US 


Bishop  Gutta  Percha  Co. 

Makes  a  specialty  of  Flexible  Wires  and 
Cables  for  Elevator  Control,  Electric  Lights 
in  Elevators  and  Theatre  Cables,  all  Flame 
Proof  and  of  best  material. 

If  you  want  the  best  rubber  insulation  for 
any  purpose,  ask  for 


BISHOP 


Factory  and  Offica: 

410-00  Eut  IStb  St.  New  York 


Pricei  and  Samples  on  Application. 


PHILLIPS  INSULATED  WIRE  CO. 

Office  and  Factury  PawtacRat,  1. 1. 


We  will  attend  to  your 
wants 


